)ARD PERSONAL COMPUTING 


$2.95/$3.95 CANADA & FOREIGN 
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ZCOPY: No-Cost PC-to-PC File Transfer Utility 


CIRCULATING COPY 
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6 Complete 386 Systems 
For Under $3,500 

Ready for the Future: 
3+Open LAN Manager 
Brings OS/2 to Networks 

Wise Investment? 

7 Film Recorders 
For Under $15,000 
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For WordPerfect 
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PC Labs Tests Five 386-based 
Multitasking Solutions 


Copyrighted m2‘*'ial 


MAGAZINE 







Thisisabou 


At this moment, millions of Lotus' 1-2-3’' 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
based product that promises greater power 
and greater produc- 



Microsoft Excel. Or, how to 
see Lotus 12-3 Release 3 from 
a whole new perspective. 


( ( Prin^ ] [ Ciftotl ) 


tivity for serious 
spreadsheet users. 

As soon as it 
gets here. 

- 0 n In the meantime, 

B we have a question: 

If Release 3 is in 
fact character-based, 
and the entire per- 
sonal computing industry continues moving 
toward graphics-hd&e6. environments, is it 
wise to wait for Release 3? Or consider the 

alternative. 

Actually, you can do 
both. Because you have 
nothing to lose by seeing 
the other side of the 
spreadsheet story, and 
trying it for yourself 

It’s called Microsoft" Excel. The spread- 
sheet spedfical- 


WrsI Coa^l S■lr^ I 
il IW?! 



easiest, most enjoyable way to crunch your 
numbers. Thanks to an incredibly intuitive 
design that exploits innovations like Miao- 





As you know, with l-2-3your ability to customize worksheets and charts is limited. 
As you may not know, with Microsoft Excel the possibilities are limitless. 




Unfortunately, 1-2-3 won't let you move, 
size, and link an unlimited number of files at the 
same time. Fortunately, Microsoft ^cel will. 


ly desired for 
graphic environ- 
ments— the in- 
dustry’s emerg- 
ing standard. 
Five minutes in 
front of a demo 
will show you 
the fastest. 


soft Windows, OS/2 Presentation 
Manager and, of course, the Macintosh? 

You’re a loyal Lotus user. If you’re a bit 
skeptical, we fully understand that. We also 
anticipated if So we’ve made sure your hard- 
earned equity in 1-2-3 
is not __ 

obsolete. In fact, we’ve not 
only made a transition to Microsoft 
Excel attractive, we’ve also made it easy: 

Microsoft Excel actually reads and writes 






^ W»t Coast Sales 


No more wasted trips to the printer. Microsoft Excel comes with Print 
Preview for true WYSIWYG. Unlike Release 3. 

1-2-3 files and even helps translate macros. 

It also offers the convenience of 1-2-3 on-line 
help— so you can expect a su^risin^ smooth 
_ transition. In fact, the 
slash key you punch to 
access your 1-2-3 com- 
mands is the same 
key that can access 
Microsoft Excel com- 
mands— you don’t have 
to relearn a thing 
Another issue: 
hardware. 



Yes, graphics-based Microsoft Excel was 
desigwd around a mouse. You can also use 
it without one. 



As Lotus may or may not have told you, 
Release 3 will need a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All we’re saying is, if 
you’re committing to new machines, make 
the most of those new machines. Something 
Release 3 simply won’t. 

"H But, using is believing So we’ve made 

I it convenient to get a sample of Microsoft 
' Excel in your Imds. Simply call us at 

(800) 541-1261, Dept. J 14 for a free 
sample disk of your own. It’s worth 
the call. It’s worth the experience. 

In fact, we’re so 
confident about 
Microsoft Excel that 
we’re offering a no- 
questions-asked, 
money-back guaran- 
tee good through 
January 1990.)^ich 
means we’re actually 
willing to guarantee 
our current technology against Lotus tech- 
nology that isn’t even available yet. 

All of which brings us to a decision 
millions of you are about to face: 

Upgrade to character-based Release 3, 
or upgrade to the power and simplicity of a 
graphics-based spreadsheet. We’re not 
saying ifs an easy decisioa 
Just an inevitable one. 

H/Naosoit 

Making it all make sense; 



For even more convincing, 
call for a sample disk. The disk 
is free. But the experience 
is priceless. 


Money-badi fuarmtMvilN] only tfpurdasMiifts May 1.19S8 Cuttomcn in Canada, call (416) 673-763ft Outside North Ammca, call (206) 882-666L C Copyright 19S9MicraaoftConaratMn. All ni^lsteserwd. Miooioft and the MaowlT 
logo ITT wgwKred tradonar to and Making it all make aenae ■ a trademark of Mpneoft Corpoiatiiiei. Lotus and 1-2-3 are negisttred tiademarto of lotus Development Corpoeaticei Maontodi isaregimed tndmvfcofAppleCompuCer. Inc. 



True CPU Power. 



State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability. Not the limits of your budget. 

Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS* and MS*OS/2 support. 

386/25 

$ 3,295 

• 80386-25 CPU running at 25MHz 

• 32K cache memory 

• Zero wait state, Norton V.3 SI rating: 29.7 

• 1 MB memory (expandable to 8 MR using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• 1:1 interleave dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMl/Award BIOS 

• CPU80387 math co-processor socket 

• 8 expansion slots 


If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare* CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 

For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 

$ 1,995 

• 80386-20 CPU running at 20 MHz 

• Zero wait state, Norton V3 SI rating: 23 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMI/Award BIOS 

• 80287/80387 math co-processor socket 

• 8 expansion slots 

• 64K cache memory system, $2395 




Unbelievable CPU Prices. 




286/20 

$ 1,295 


• 80286 CPU running at 20MHz 

• Zero wait state, Norton V.3 SI rating: 23 

• 512K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

• 384K shadow RAM feature 

• 1.2 MB floppy disk drive 

• Dual floppy/ hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Pboenbt BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


386SX 

$ 1,695 

• 80386SX CPU running at 16MHz 

• Zero wait state, Norton V.3 SI rating: 18.7 

• 1 MB memory (expandable to 8 MB 
using SIMM on board) 

• 384K shadow RAM 

• 1,2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Award BIOS 

• 80387SX math co-processor 

• 8 expansion slots 


286/12 

$995 

• 80286-12 CPU running at 12MHz 

• Zero wait state, Norton V.3 SI rating: 15.3 

• 512K memory (expandable to 4 MB 
using SIMP on board) 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controlier 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with 10 year battery life 

• 101-key enhanced keyboard 

• Phoenbt/Award BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


^NOVELL 

Gold-Authorized Dealer 

To order, 

caU (800) 824-293& 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 

Hours: Monday through Friday 7 a.m. to 6 p.tn.; 
Saturday 10 a.m. to 3 p.m. PST. 


All s^tems carry a 3(kiay money-back guarantee 
excluding shipping charges. All bask systems 
cany a comprehensive I year parts and labor 
warranty. During this period, we will repdr or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 
drives, monitors, etc.) carry manufacturers’ 
warranties. 

We accept VISA, MasterCard, and cashier’s 
checks. Purchase orders and personal checks 
welcome. 


M Computer 
Products 
United 

12803 Schabarum Avenue. Irwindale. CA 91706. 

Copyri^l & 1968 Computer Products tinited. All li^ts reserved. 
Pricing and s<^m conflgurations are sutyect to change without 
notice. 

MS-DOS and MS are registered trademarks of Mkrosofl, Inc. 
NetWare is a reidstered trademark of Novell, Inc. 
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SOLUTIONS 


VOLUMES NUMBER4 
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Bigger— 

Vfeature Deluxe"" ins your dos sysiem 

use hard disks it thought it couldn’t, all in one 
bootable piece— no artiHcial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. SI20 

DiJB-I4"* takes a different approach to 
drive expansion, stretches your ATs Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it’s OS 
independent. S95 


Faster— 

Vcache'" accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next lime 
you need it — no wailing! Works with any type 
of memory, caches up to 15 Mb. bundles accel- 
erators for your diskettes, screens, and 
keyboard. S59.95 

Vopt'" saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopt arranges all your files neatly 
in contiguous clusters so you won’t waste any- 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 


Safer— 

Viock"* protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 


Easier— 

Vtools" is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 ( 800 ) 284-3269 


GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
SAN DIEGO. CA 92103 
(619) 298-9349 
FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg S3 C A orders add 7^ 
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WHAT’S inside 



Last March PC Mag- 
azine introduced 
Pipeline, a colorful 
addition to the First 
Looks section. It 
quickly became one 
of the magazine's 
most popular fea- 
tures. 

Executive editor 
Gus Venditto, the 
man behind Pipeline, 
points out: "PC Mag- 
azine is introspective 
by nature. We take 
products and evaluate 
them under controlled 
circumstances. Pipe- 
line gives a different 
perspective than what 
we normally provide. 

It's a place where we 
can look ahead to the 
technology we will be 
writing about.” 

Pipeline is also the 
place where many of 
the contacts that Ven- 
ditto made in his role 
as editor of the First Looks section 
(throughout 1987 and into 1988) drop hints 
and give clues about upcoming products. 
His analysis, based on what he learns at in- 
sider meetings, demos, and press confer- 
ences, sums up the direction of the entire 
industry. 

Predicting the future with any success, 
however, requires a good understanding of 
what people ate doing today. The Top Ten 
Sellers list, compiled with data from In- 
gram Software and PC Connection, is a 
great tool for spotting trends in software. 
It's an instant read of what's hot now and 
what's been hot over the past 5 weeks. 

The PC MagNet survey results are 
equally important because they indicate 
how readers ate using their products and 
how they feel about them. As Venditto ex- 


plains, “More than 40,000 readers have 
joined PC MagNet, and when a survey is 
taken, the connect time is free to encour- 
age broad participation. We always get a 
really good response, and as Pipeline 
evolves, we'll be doing even mote re- 
search into how satisfied readers are with 
their systems.” 

ANOTHER FREE U l ULITV After you 
fmish checking out the news in Pipeline, 
be sure to flip to this issue's Productivity 
section, where Bob Flanders, our newest 
contributor, makes his debut with one of 
our best utilities ever. Flanders, a telecom- 
munications and protocols expert, has cre- 
ated ZCOPY, a simple utility to transfer 
data from one PC to another at high speeds 
via the serial ports. — Stephanie Izarek 


■ G«idr to IBM-SOtoitord ftrual CcnfMOii ISSN Kl’Ont-Ucni u p^itahnl bt-meUy ei 
S6i 97 for tM yem. tad Ml. 97 (or toet ytvi A d d aw l pnnnf SI OO per copy <■ I22(l>pa ytm for Catidi Md a 
Zdl CnnuiTNirni Co . Gar Port Avc . New Yak. NY 10016 SccraidOMt pou^ pi«l « New Yert. NY IQDI6 ato i 
bK-M^uw.PO BoxMOO}. BouMes. rOnUI409) 
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These unretouched print 
samples show the superior 
print quality of QMS-PS 810 
over printers using first- 
generation print engines. 



ntroducing the PostScript laser printer 
that blacks out at high speeds. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript, the HP LaserJet +” 
Diablo' 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 

The QMSPS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 

ll(E LASER 

'^connGCTion™ 

A QMS^ company 

The fnllowing are trademariu <d thetr respective Lixnpanies QMS. QMS-PS. ASAR 
Laser Coflnection of QMS. Inc lAistSai^ of Adobe Systems. Inc. Canon. Canon 
SX of Canon L’SA 1.aserJr( * HP-C.I of Hewte't Pairlard DijWo nf Corp 


The new 
8-page/minute 
QMS-PS 810 
laser 
printer 


The new QMS-PS' 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript', and the superior print know-how of 
QMS, an industry leader. 

Under the hood QMS ASAP'" (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
printer’s new Canon' 
SX' print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


C 1987 Laser Connection 
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When One PC Equals Four: 

386 Multitasking 

Environments 

Stephen R. Davis and Winn L. 

Roschl The 386 chip is not just 

a faster 286; its unique ability 




to simulate many virtual DOS 
machines within one PC means 
users can run their applications 
concurrently — all they need is 
the right software. PC Labs 



tests five DOS enhancers and 
replacements that fit the bill and 
that make multitasking a reality 

now 94 


Feamres Table. 


.ifiS 


Performance Tests 128 


The secret to multiUsking is 
processor time-stidiig, page 94. 


n;\n REN 


COMPUTERS 
The Midrange Has Moved: 
386s Become Affordable 
Bruce Brown and Stephanie K. 
Loseel The best excuse for not 
buying a 386 computer used to 
be price. Now there’s no 
excuse. PC Labs evaluates six 
fully configured 386 computers 
under $3,500 from Altec 
Technology, CompuAdd, 
Dataworld, HiTech 
International, Tussey 
Computer Products, and Zeos 


Inlemational 145 

Features Table 148 

Performance Tests 154 


CONNECTIVITY 
Building Workgroup 
Solutions: 

3Com’s 
3+Open 
LAN Manager 
Frank J. Derfler, 

JrJ Does 3Com’s 
OS/2-based 3 + 

Open LAN Man- 
ager pose a seiious 
challenge to No- 
vell’s NetWare in 
the PC LAN mar- 
ket? Is 3Com lead- 
ing the march to 
the future? PC 
LAN Labs exam- 
ines the first network operating 
system that lets users combine 
DOS workstations with OS/2 
servers 177 


Cover Photography: 
Thom O’Connor 


HARDWARE 
From Screen to 
Slide — ^Affordably 
Henry Fersko-Weiss/ With 
prices ranging from $5,000 to 
just over $14,000, film 
recorders aren’t cheap, but in 
the right corporate setting 
there’s no more cost-effective 
way to produce duly 
presentation-quality slides. PC 
Magazine evaluates seven of 
the leading models 199 

EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section . . . 372 


3+OpenlAM 
Mam^er: A 
pioneering OS/2 
application, 
page 177. 
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FIRST lOOKS 
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Hands On: 

• Microsoft Word 5. Q 
challenges WordPerfect 5.0 
with an assortment of welcome 
new features 

• Freelance Plus 3.0: Lotus 
spruces up print preview with 
device-specific font support 

• Micro I Power 386-20: A 
complete 386 for $2 .000 

• SOT A 286i replaces 8088s, 
8086s with 12.5-MHz286 


PROIH'CTIMTV 


UnUTIES 

File Transfers Fast and Easy 
Bob Flanders! Moving files between machines that lack a 
common disk format can present a formidable challenge. But 
hook together two computers with a null-modem cable, and 
ZCOPY lets you transfer data directly between machines 
through serial ports at high speed 251 



• Graph-in-the-Box Analytic: 
Pop-up graphics with a flair for 
science 

• Fastback Plus 2.0\ 

• An update of Peter Norton’s 
classic programmer's guide 

• //eadroom memory manager 
works magic with TSRs 

• Bridgel286, 1386: A full- 
featured Microsoft Windows 
batch language 

. NEC CD-ROM drive 33 


AFTKRIlOl RS 


In Part 1 of our two-part 
personal income tax- 
preparation software feature, 
tax expert Laura Lou Meadows 
reviews: 

• MECA's Andrew Tobias’ 
TaxCut 

• Legal Knowledge Systems’ 
Ask Dan About Your Taxes 

• Simon & Schuster’s 7. K. 
Lasser’s Your Income Tax 

• ChipSoft’s TurboTax.. . . 382 


ENVIRONMENTS 
Speaking the Language of 
the PM API, Part 3 

Charles Petzold! Presentation 
Manager programs contain a 
window-procedure function 
that is called from the PM itself. 

Here’s how to understand the 
strange-looking code that 
results 283 

POWER PROGRAMMING 
File Management in C and 
Assembly Language 
Ray Duncan! Understanding 
the terminology and 
discovering the parallels 

between the basic DOS and 
OS/2 functions and their C 
runtime equivalents 297 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb! A macro that returns the 
same part of a worksheet to 
your screen that was visible 
when you saved it 301 



USER-TO-USER 

Neil J. Rubenking! A batch file 
that acts like TYPE and worics 
with wildcards; an automatic 
way to keep track of your boot- 
ups; compare two lists of files 
using the FOR command . . 303 

POWER USER 

Craig L. Stark! Output 
compressed type on your 
LaserJet even with programs 
that don’t support it; customize 
WordPerfect 5.0 for different 
individual SETUPs; a way 
to print footnotes in different 
WordPerfect fonts 309 

LANGUAGES 
Robert L. Hummel! 
Automatically dial your phone 
using this BASIC program and 
your modem; interpreting 
function keys in BASIC ... 3 13 

PC TUTOR 

Robert L. Hummel! Why the 
Abort option won’t always 
work when accessing a floppy 
disk; a small utility that lets a 
batch file test a floppy drive for 
various errors 323 

CONNECTIVITY CLINIC 
Frank J. Derfler, Jr.! How 
batch files make it easier to use 
Lotus 1-2-3 on a network 
running Novell’s A/erWare,- 
how to track user performance 
more effectively 329 


LETTERS TO 


15 



PC ADVISOR 

Joe Desposito! Transferring 
Word documents between a PC 
and a Macintosh; finding a 
Dvorak keyboard; 
programming digitized speech 


on a PC 27 

BILLMACHRONE 
Viruses: Sense and 
Nonsense 65 


JOHN C. DVORAK 

Industry Trends, 1989 71 

Inside Track 73 

JIM SEYMOUR 
Microsoft vs. Lotus 77 

WILLIAM F. ZACHMANN 
OS/2 and the Changing 
Shape of Software 81 

STEPHEN MANES 
Costly Hardware? Hu^ 


Direct Marketing 

Connection 331 

Marketplace 350 
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Coming Up 375 
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PC Magazine is under no obligation to review unsolicited prod- 
ucts. All submissions accepted for publication become the property 
of PC Magazine. 

PC MAGNET 

PC MagNet, an on-line service, is a source for PC Magazine's utili- 
ties (both programs and source code), the PC Labs Benchmark Test 
programs, and an index of articles printed in the magazine. Callers 
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Dear Oracle... 

Oracle PC Direa • 20 Davis 
Drive • Belmont, California 94002 

1-800-OIUCLE1, art. 4425 


Get out of the danger zone 
with ORACLE' 




v** '-r* 


inoouncing 

'oracle 

Quicksilver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and conneaivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined funaions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn’t talk to SQL Server yet. 
When it finally docs, it will only talk to SQL 
Server on OS/2— not on any other operating 
system. Which means you’ll still be isolated 
from corporate data on minis and mainfiames. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes— including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you’re 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you’ll receive ORACLE SQL*Tutor — our on- 
line SQL training program— absolutely free. 

Call 1-800-ORACLE1, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 


Send me the following ORACLE products for 
^ PC. * Enclosed is my □ check or □ VISA 
□ MasterCard □ AMEX credit card number and 
authorization for: 

S ORACLE Quicksilver at S699 and 

ORACLE ^L»1ljtor free 

S ORACLE SQL-Hitor ONLY for S 199 

$ Please add appropriate state sales tax 

S_ Ibtal cncloscd/authorized. 

1 understand Oracle will pay for ship- 
ping. and all prices nlid in ll.S. only. 


NANS 

TITLE 

COAARANY 

SlAEcTk'oAG CxMl OtMSW 

env 

STATE 

PHON£ 

CREDIT CARO NO 

CAPO E XPlRATON DATE 

Signature 

rowrsoATE kXSwM 

’REQUIREMENTS ORACLE SQL •Tufay 256K PC and nard dsfc 


ORACLE OuO«tver To manage only OSASE DBF Idas artd no ORACLE 
daiat>a&ftyounoeda640KPC To manage an OR4CLE database on a ramota 
compuiar younaada640KPCandopt«nai nebMOrti-ngecftware ToDvKian 
ORACLE daiat3«seonyaurPC.younaeoa286or386PC¥vm640K(itu5 
1MB oi extandeO mam^ Ai cort>guraions raqure nard d'Sfcs and DOS 30« 


ORACl 


Cooyrigfit 0 1988 by Oracle Corporaton ORACLE « a registered 
trademark of Orade Corporaton Also trademarks dBASE ot Asbton- 
Taie Ouickstlver of Ouckstiver Software Inc OB2. OS/2 ar>d IBM of 
lnlerr>atK>nal Business Machirtes Other companies rnentior>ed own 
numerous trademarks TR8A 


COMPATIBILITY • PORTABILITY • CONNECTABILITY 

Call 1-800-0RACLE1, ext. 4425 today. 


20 Oavis Drive Beimont. CA 94002 • World Headquarters 

(41 S) 598 8000 • ORACLE Canada (800) 387 4407 (except Quebec) > 

Quebec (514) 337 0755 • ORACLE Systems Australia 

61 2 959 5080 • ORACLE Europe 44 t 948 691 1 • ORACLE Systems 

Hong Kong 652 5 266846 
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Introducing 
the wld^ first 
cdhilar conpite 


Now cellular communication 
is more than just talk. 


G et all the power of portable 

computing and the convenience of 
cellular communications too. Meet 
the ITC 286 CAT from Intelligence 
Technology Corporation (ITC). It’s the 
first product to combine these two 
technologies in one efficient package, 
ready to go to work at a remote jobsite 
or a client’s office. 



Fail-Safe Transmission. 
The ITC 286 CAT has a 
built-in cellular telephone, plus 
an error-correcting modem 
that let you trust your valuable 
data to the cellular network. 
So there’s nothing lost in 
transmission — even during 
hand-off and channel changes. 

Battery-Operated 
Versatility. This patented 


new computer is unique in other 
ways too. It’s the first battery- 
operated cellular portable, and 
offers more than 2 hours of 
operation with fiilly rechargeable 
batteries. It automatically converts 
to 110/220V or 12V for in-vehicle 
use. The batteries can even be 
recharged during operation. 

Ready to place a voice or data call? 
There’s a numeric keypad and built-in 
speakerphone. And a headset for noisy 
environments. Of course, a cellular 
telephone handset is included, too, for 
privacy and for use enroute. It all comes 
complete with accessories in an easy-to- 
carry case. 

Compatible Power. The ITC 286 
CAT is IBM AT/PC compatible and 
features 12 MHz processing; 640K 
memory; a 40-MB, 28-MS access time 
hard disk drive; a high-resolution. 
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back-lifted, 640 x 400 

EGA screen; full-sized keyboard with 

numeric ke 5 T)ad and much more. 

Need a printout? Just plug in your 
portable printer. 

With the ITC 286 CAT, you have an 
efficient workstation wherever your 
business takes you. And two or more 
units can instantly create a mobile LAN. 
It’s a brand new way to keep your 
company on the move. 

If you thought cellular communications 
were all just a lot of talk, we invite you to 


Intelligence Technology Corporation 

16526 WestgtDve, Dallas, TX 75248 U.S.A. 
214-250-4277, FAX 214-380-0508 


hear and see more about this new 
technological merger. ITC made a 
remote possibility reality. For details call: 

1 - 800 - 356 - 3493 . 
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Ami is here. 
Ife about time. 









All of US want beautiftil, professional- 
looking results fiom our word processing. 

But who has time for the processing? 

Who has time to manipulate columns 
and maigins, align paiagr^hs, justify 
lines, tinker with leading, insert graphics 
and wrap text? 

Let’s fece it. Writing is hard enough 
without having to 

.;j struggle with formatting 

when you’re finished. 

WeU, now you don’t 
have to. 

■c ' Because now therek 
a word processor that lets you create 
your words and your 
page layouts at the 
same time—ds one 
intuitive train of 
thought 

\^e making the 
entire process easier, 
friendlier and more 
accessible than you 
ever dreamed 
possible. 

Also a whole lot 
fester. 

In feet, Amf is designed to save you 
about thr^ quarters of the time— and 
effort— you’re currently spending on 
everything from sinple letters and 
memos to presentations, reports and 
multi-column newsletters. 

For people who do Windows. 

And people who don’t. 

With its WYSIWYG screen display, power- 
ful use of frames and interactive dialog 
boxes. Ami looks a lot like a desktop 
publisher. 

But ife actually a serious word proces- 
sor that makes the most of the Microsoft* 
Windows environment 

(If you don't have Wmdows, don’t worry. 
A runtime version is included with Aim'.) 

Arm' gives you everything you need to 
process words quickly. Like complete and 
efficient keyboard commands (or mouse, 
if you insist). A 130,(X)0-word spelling 



osn € 0511 ^ aiif and 

see the muUs(ms(7mib^fbfv you print 


checker. Search and replace. Cut, copy 
and paste. Headers and footers. Undo 
fimetions. Context sensitive help. And 
much more. 

Aim' even gives you a choice of ways 
to write. 

In Draft Mode, you can put your head 
down, get your words into the computer 
as fest as humanly possible and worry 
about formatting later. 

Layout Mode, on the other hand, 
gives you instant onscreen formatting, 
with automatic spacing, fonts, special 
effects and all the other things we 
mentioned at the top of this ad. 

If you’d rather not 
do any designing, you 
don’t have to. B^use 
Arm' comes complete 
with 25 pre-desi^ed 
style sheets. 

You can use them 
right out of the box. 
Modify them. Or 
create your own. 

You can int^rate 
text and graphics. 
Import both from 
other programs. And admire your docu- 
ments from four fully editable page views. 

Therels no time like 
the present 

Aim' is the next generation in woid 
processing. Yet it sells at a price that 
would make your grandparents nostalgic. 



- 



I 





Just $199 suggested retail. 

Buy it by March 15, 1989 and you'll 
pay under $150. No kidding. 

We’d be haq^py to tell you more about 
Aim' and where to buy it 
All you have to do is call. 

But hurry. Timeb wasting. 

For the dealer nearest you, 
call Samna at 1-800-831-9679. 



Ami comes complete 



AmlisatradpmariinfSaraii8CorpcreUon.Allo(hertradMTwteandc»pyn^uareackn(mie<lgKl. SAimt^ 5600Clenhii9e Drive, AUanu.GA90342.(404)8510007. 
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Project Scheduler.4. 

The difference is grai^cally dear.” 

ROGER MEADE. PRESIDENT. SCITOR CORPORATION 


“I brought the excitement 
back to project management with a 
product that really works for you. 


“Software products claim- 
ing to be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

"I challenged my devel- 
opment team to build a 


totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 

"Project Scheduler 4 
is the first PC-based pack- 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
Itist, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines. 


and resource bottlenecks 
are all spotted at a glance. 

"You see more on paper, 
too. Project Scheduler 4 
gives you graphic reports 
that minimize tedious 
cut-and-paste assembly. 
They're instantly under- 
standable. Not to mention 
simple to generate for 
impressive presentations. 

"Because scheduling 
is primarily a visual pro- 
cess, Project Scheduler 4 
uses £m intuitive, graphic 


interface that gives you 
a clear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of ad- 
vanced productivity tools'.' 

For more information and 
a brochure, call or write : 


250 Lincoln Centre Drive 
Foster City, CA 94404 


Scitor 

Corporation 


J 


415 / 570-7700 
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MORE SOFTWARE, HOLD THE 386s 

Stephen Manes’s column (‘“Just Tech’ 
vs. Reality: Who Wins?” PC Magazine, 
November 15,1 988) was an enjoyable and 
all too familiar de- 
scription of those 
vendors who 
would have us buy 
their facile solu- 
tions to our nonex- 
istent problems. 

A most rampant 
example of “Just 
tech” can be seen 
on cover after cover of PC Magazine. 
Please spare us another cover story raving 
about the latest batch of 386 “screamers” 
to hit the market, and put more effort into 
application-oriented material, such as your 
excellent software reviews. 

Peter Laight 

Whitehorse, Yukon Territory 

Canada 


IN DEFENSE OF EDUN 

I’m getting a little fed up with all the bad- 
mouthing of EDLIN that keeps cropping 
up as periodically as the four seasons. The 
latest attack was made by Tom Kihlken, 
who stated that “EDLIN is a dog to use — 
even if you can remember how” (“The Ti- 
niest Editor You’ll Ever Need,” PC Mag- 
azine, November 15, 1988). 

EDLIN is as much superior to TED, 
upon which the Productivity column ex- 
pounded, as Leonardo da Vinci is to Pablo 
Picasso! For instance, what would you 
rather do? Type in a simple command or 
go through toggling, cursor-movement, 
area-removal, and another location-paste 
to achieve the same function? 

A1 Yackabonis 

Arlington, Virginia 


BACK UP A FEW STEPS 

1 believe some important facts were left out 
of Henry Fersko-Weiss’s review of DS 
Backup Plus (“Software Safety Nets,” 
PC Magazine, May 31, 1988). 

SpeedBak, the fast version of this pro- 
gram, is of little use to owners of XTs be- 
cause the I/O is not fast enough to make 
proper use of this function. The software is 
supposed to write in DOS-readable 
format, but it is still unreadable by any- 
thing but itself. It also does not support 
3 '/ 2 -inch drives, which I found annoying. 

1 believe the.se faults of DS Backup Plus 
should have been mentioned in the review. 
If they had, I for one would not have pur- 
chased this program. 

Bill Thomas 

Pittsburgh, Pennsylvania 


A CAUTIONARY NOTE 

A word of caution to prospective buyers of 
MIDI boards and software: make certain 
that your computer has not used 1RC?#2 
for other system purposes (“A MIDI Mu- 
sical Offering,” PC Magazine, November 
29, 1988). All Roland and compatible 
MIDI cards use 
IRQ#2 , and 
Cakewalk is the 
only MIDI se- 
quencer that al- 
lows the user to 
determine which 
interrupt is ad- 
dressed by the 
software. Al- 
though a number of MIDI cards can be 
reconfigured to use an alternate interrupt, 
this is pointless if the software does not 
recognize the altered configurations. 

Larry Bachtell 

Perkasie, Pennsylvania 





I must compliment you on the excellent 
coverage you have given to the world of 
MIDI software (“A MIDI Musical Offer- 
ing”). However, there’s one element that 
can’t be accounted for in any MIDI soft- 
ware package. Musicians are a touchy 
bunch and music is created in spur-of-the- 
moment inspirations. If you can’t get a 
package up and running before the melody 
leaves your head, forget it. No matter how 
many bells and whistles a product might 
have, a musician is going to use the one 
that “feels good” to him. 

Jeff Roberts 

Trumbull, Connecticut 


SEPARATING BITS FROM BYTES 

Congratulations on Richard Hale Shaw’s 
excellent Productivity article on modems 
(“The PC User’s Guide to Modems,” PC 
Magazine, November 29, 1988). 

One point touched on in this article 
seems to cause a great deal of confusion 
among users. Modem speeds are in bits per 
second while file speeds are in bytes. This 
difference is important in long-distance 
communicating. At 1 ,2(X) bits per second, 
it takes nearly 15 minutes to transmit a 
lOOK file, while running up your long-dis- 
tance bill. The extra money spent for a 
faster modem may really be a bargain. 

Bob Fields 

Westlake, Ohio 


KEEP THE UTILITIES COMING 

Finally an answer to some of those bother- 
some DOS limitations! 1 just got the new 
PC Magazine Utilities Disk and was very 
impressed. Keep up the good work and 
let’s see some more of these goodies in the 
mail. 

Dirk Wakeham 
Placentia, California 
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New Software for the PC 


POINTS 


The answer to the question about support is 
that acceptable support is the level of sup- 
port that you ejipec/ (“Support: The Stum- 
bling Block”). Unacceptable support is 
simply the amount of deviation from what 
you thought you would get. In the absence 
of any criteria, you make up your own 
standards, which probably differ from the 
next person’s ideas about support. 

To ensure realistic support expecta- 
tions, purchasers should look for indica- 
tions that the manufacturers have some 
written support standards in marketing lit- 
erature or user documentation. They may 
also broadcast their negative and positive 
experiences to the manufacturer, the trade 
press, and others and should actively seek 
remedies and restitution for problems. 

Brian P. Murphy 

St. Paul, Mirmesota 


LOTUS KEEPS IT SIMPLE 

I do not quite agree with the statement 
“Excel's handiest graphing feature is its 
intelligence” (“Battle of the Spreadsheet 
Stars,” PC Magazine, November 15, 
1988). Anyone who tries to make a simple 
and basic x-y plot, 
which is called a 
scatter chart in 
Microsoft Excel, 
would find himself 
in an awkward sit- 
uation, esp>ecialty 
when y data and x 
data are separated 
by several col- 
umns. As a physicist, 1 find the way of 
specifying plotting ranges in Lotus 1-2-3 
more natural and straightforward. For that 
reason, I cannot give up 1-2-3 totally. 

Pamela Kung 

Palo Alto, California 


NOTHING PERSONAL . . . 

Despite PC Magazine's prestigious posi- 
tion, criticism is increasing that your re- 
viewers are letting personal tastes exces- 
sively bias their evaluations of new 
products and, without objective evalua- 
tions, your credibility suffers. The review 
of Borland’s Turbo Assembler and Turbo 
Debugger is a perfect example (First 
Lxx)ks, page 34, PC Magazine, November 
15, 1988). 

Although I highly respect Robert L. 
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4Dlsks$1 

C hoose any 4 disks of ihese top selling proCTams 
for only SI when you send for your trial sub- 
scription to SfawfHwe— the only magazine in 
America that tells you about free software, low cost 
software and software you 
won't find from any other 
source! 

You are not required to 
buy anything else ever. 

Money back guarantee if 
you are not totally satisfied 
with your first issue of 
Shareware m^azine! Just 
select the disks you want 
and call our 800 number. 



Specials For March 


'n 


□ Am-Tax 1988 Here's help in doing this year's federal 
tax return: 1040 and other schedules. Lets you try 
"whal-ir strategies! #479 


neq naro oisic *duo 

I Book Minder Catalog your library of books, 
magazines & newspapers. Quickly find that needed 
article or reference. #1 1 78 
I Bradford 40 beautiful fonts from your dot matrix 
^nter. Great lor foreign languages, such as Hebri 


□ Computer Solitaire 3 solo 
traction froi 

□ Crc 


.. „ for a little dis- 

from the daily grind. Reg color. #1 1 77 
iword Creator >ou provide words & dues and 


CroMword Creator rou provide words & dues ai 
builds the puzzle for you! 2 Disks: #81 9. 

In London Game for 1 -6 vampire trackers. 
BlReq color. #1220 


Bring your own stake! Reg color. #12 
Edraw Draw schematics, block diagrams, flowcharts - 
-even printed drouits. Req CGA orTGA #828 


□ EZ-Forma Qeslgn arid print your own business forms 
ina--' ° 


in minutes. Req'hard disk & dot matrix printer. #404 
Fki-Shotr Protect vour svstem from virus attack, and 
other pests. Req t 


irden. 

more! 


□ Qardmr’a Aealatant Planyour 
Shows plot layout, how much to p 
#1125 

□ HGCtBM Allows your Hercules card to mn color! #870 

□ Home Inventacy Keep track of all your own lor in- 
surance purposes or to find things. #395 

□ HyText Tnje hypertext word processing for computer 
aided education and relational data retneval.'#l 234 

□ Language Teacher Learn French. Spanish. Ger- 
man, Italian & some Hebrew. #612 

□ PCHSalc-f S^eadsheet by ^tton with 1 6.000 cells, 
does graphs & has tutorial Req hard disk. 3 Disks: 
#199. #1016. #1017 

□ PC-Flle-f Database handles 71 data files, each of 
65J>00 records. Req harddisk. 3 Disks: #5. #730. 
#ibi5 

□ PC-Wrfte Bob Wallace's great word processor! 

Latest version 3.0 direct from the author. 3 Disks: 

#78, #627. #1235 

□ Simply Label# Design labels any size or format tor 
ma^. files. VCR tapes! Req dot matrix printer. 

□ ZoomRacks Selected by PC-Compute Magazine as 

the top database of 1989! Try it and see why! 2 
Disks: #1 287, # 1 288 I'm 


_$1 


Phase send the disks I have checked 
Q 4 Disk-s for 

Q 3 1 / 2 " add $1 per disk 

Q 1 year subscription to 

Shareware Mt^azine S20 

Subtotal I 

In CA add 7% state sales tax 

Shipping and Handlings 

TOTAL 

Payment hy: 

□ Check □ Visa 

Card No 

Exp. Date 

Name 

Address 


□ MC 


Signature. 


PCSKS dept 2047 
1030-D East Duane Ave. 
Sunnyvale, CA 94066 

Valid In USA Only. DMier 
Inquiries Invited. 

Otter good for 4 disks only. Expires Mar. 31, 1989 


PC'SK 


VIEW 


To Order Call 800-245^717 

Ask lor operator 2047 or send a copy ol this ad with order. 


LETTERS 


THANK YOU FOR YOUR SUPPORT 

After reading Bill Machrone’s Viewpoints 
column (‘‘Support: The Stumbling 
Block,” PC Magazine, November 29, 
1988), 1 realized that you are playing the 
game by the man- 
ufacturers’ rules, 
which is a decided 
disadvantage to 
the customer. 

What 1 always 
do, when prepar- 
ing to make a sub- 
stantial purchase, 
is call the custom- 



er service department of the manufacturer. 
I pretend that I have already purchased the 
equipment and ask for help on a problem. I 
then determine the proficiency of the rep- 
resentatives and the treatment that custom- 
ers are afforded, and make my purchasing 
decisions accordingly. 

Richard Metien 
Culver City, California 

If you want to rate computer products or 
support, you will need to sample the opin- 
ions of large numbers of readers (“Sup- 
port: The Stumbling Block”). I recom- 
mend you look at how Consumers Report 
from Consumers Union does its automo- 
bile ratings. They mail out extensive ques- 
tionnaires to their members. The results 
are then tallied, graded, and reported in 
their annual Buyer’s Guide. With your 
readership, you should be able to make a 
conclusive survey. 

Stanley Schwartz 
Tulsa, Oklahoma 

Bill Machrone’s comments on support 
were timely (“Support: The Stumbling 
Block”). I thought 1 was alone in my nega- 
tive experiences. I am a relative newcomer 
to computers who bought an IBM PS/2 
Model 30. The user guide is essentially 
useless. The IBM manual for DOS 3.3 is 
perhaps the worst example of manual writ- 
ing I’ve ever seen and Microsoft’s DOS tu- 
torial is a joke. One disk in three is devoted 
to plugs for Microsoft products, and the tu- 
torial is elementary. And my experiences 
with WordPerfect 5.0 have me convinced 
that it is still a beta version. 

David A. Anderton 
Ridgewood, New Jersey 

PC M A 
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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you'll likely get a 
“pass the bus” response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus may become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren’t tough 
enough, now you’re expected to 
pick a bus, too. 


The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 
or add an extra bus. You’ll 
never again have to worry about buying 
the wrong computer system! 


RELAX, NOW THERE’S 
COMPUSTAR’. 


FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an ^86, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combing, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module th^ initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 


A CONVERTIBLE BUS? 
YOU’RE KIDDING! 


Cirrpfut 


No, we’re not. In fact, it well 
be the most practical microcomputer 
innovation ever. S^ you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 



The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an a^itional full-height b^ 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Processor, Convertible Bus^“ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been m^ng microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $19951. 
There are also inexpensive ^86 and powerhouse 2SMHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
displ^, tape 
and disk op- 
tions including 
a one gigabyte 
erasable opti- 
cal disk, 'fou 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
tod^ about our 31-d^ trial offer. Oh, and by the w^, the 
next time anyone asks, tell ’em you know where the bus stops. 




Wdb American. 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 • 803/796-7800 
TWX510-601-2645 • FAX 803/796-7029 


’Personal Computer AT. AT and PS/2 are trademarks of International Business Machines Corporation 'Photographs depict ofMional equipment A complete price list is available upon request 
CompuStar 60286 system ($1995) includes an AT Bus Module, built-in VGA/EGA displa> adapter, one diskette drive with controller, two senal/one parallel/one mouse port, keyboard and 220 watt power supply 
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Copytightsd material 



Hardware, Software, Any- 


Software 

Word Processing/ 


Desktop Publishing 


Microsoft Word 

$ 229 

Multimate Advantage II 

$ 269 

Lotus Manuscript 

$ 339 

Office Writer/Speller 

$ 259 

Pagemaker 3.0 

$ 529 

PFS.Professionai Write 

$ 119 

Publisher’s Type Foundry 

$ 259 

SPF/PC 

$ 159 

Sprint 

$ 129 

Ventura Publisher 

$ 469 

WordPerfect 5.0 

$ 229 

Wordstar Pro 5.0 

$ 259 

Wordstar 2000+ 3.0 

$ 259 

Xywrite III Plus 

$ 219 

Database Systems 


Clipper 

$ 449 

DBase IV 

$ 469 

DBase III Plus 

$ 439 

Dataease 

$ 389 

DataPerfect 

$ 309 

Foxbase Plus 

$ 189 

Paradox 2 

$ 479 

PFS:Professional File 

$ 179 

R Base for DOS 

$ 469 

Spreadsheets/ 


Integrated Packages 


Allways 

$ 89 

Lotus 1 -2-3 

$ 309 

Lotus Agenda 

$ 269 

Lotus Hal 

$ 99 

Lucid 3-D 

$ 79 

Microsoft Excel 

$ 309 

Microsoft Works 

$ 109 

Q&A 

$ 209 

Quattro 

$ 149 

Smart System 

$ 449 

Supercalc 5 

$ 299 

Lotus Symphony 

$ 459 

Communications 


Carbon Copy+ 

$ 119 

Crosstalk XVI 

$ 99 

Crosstalk MK4 

$ 125 

PC Anywhere III 

$ 89 

Procomm Plus 

$ 59 

Relay Gold 

$ 159 

Smarterm{Persoft) 

call 

Smartcom III 

$ 149 

Statistics 


SPSS/PC+ 

$ 699 

Statgraphics 3.0 

$ 569 

Systat 4.0/w/graphics $519/679 

CSS 2.1 /with graphics 

$ 369 

Desktop Environments 


MS Windows 286 

$ 69 

Sidekick PLus 

$129 


Graphics 



Charlmaster 

$ 

219 

Design CAD 

$ 

159 

Diagraph 

$ 

259 

Diagram Master 

$ 

209 

Lotus Freelance Plus 

$ 

329 

Graph Plus 

$ 

329 

Micrografx Designer 

$ 

449 

Harvard Graphics 

$ 

279 

MS Chari 

$ 

269 

PC Paintbrush Plus 

$ 

89 

Picture Perfect 

$ 

199 

Presentation Pak 

$ 

229 

Publishers Paintbrush 

$ 

159 

Project Management 



Harvard Total P.M.III 

$ 

449 

Microsoft Project 4.0 

$ 

329 

Superproject Plus 

$ 

289 

Timeline 3.0 

$ 

349 

Languages/Utlllties 



Fastback Plus 2.0 

$ 

99 

Lattice C 

$ 

229 

Norton Advanced 

$ 

79 

Microsoft C 

$ 

299 

Mace Utilities 

$ 

65 

MS Fortran 4.0 

$ 

299 

Quick Basic/Quick C 

$ 

69 

Turbo Basic 

$ 

65 

Turbo Pascal 5.0/Turbo C 

$ 

99 

Turbo Pascal Prof/C Prof 

$ 

169 

Accounting 



AccPac BPI 

$ 

279 

Great Plains 

$ 

499 

Peachtree Complete II 

$ 

159 


Hardware* 


Computers 


AST Premium 286 

$1475 

Samsung S550 40 Meg 



w/EGA 

$1750 

Toshiba Laptop T1 000 

$ 850 

Multifunction Boards 



AST Rampage + 286 

$ 549 

AST 6 Pak Plus (64k) 

$ 129 

AST Rampage/2 (Ok) 

$ 

189 

Everex RAM 4000 

$ 299 

Inboard 386AT 

$1129 

Inboard 386PC 

$ 

799 

Intel AboveBoard Plus 

$ 

439 

Display Boards 

ATI EGA Wonder x 800 

$ 

259 

Paradise VGA Plus 

$ 

289 

AST VGA 

$ 

279 

Modems 

Hayes 1 200/1 200B 

$ 

299 

Hayes 2400/2400B 

$ 

449 

Practical 1 200 Internal 

$ 

79 

US Robotics 2400B 

$ 

159 

Ventel 2400/2400B 

$ 

389 

Intel 2400B/2 (PS/2) 

$ 

279 

Networking 

Arcnet Board - SMC 

$ 

149 

Novell Adv.Netware 286 




Emulation Boards 

AST 5251 -11 + 

$ 629 

IRMA II PCA/MCA 

$ 725 

Monitors 

Amdek 41 OA 

$ 149 

NEC Multisync II 

$ 629 

NEC Multisync GS 

$ 249 

Princeton HX-12+ 

$ 439 

Princeton MAX-12E 

$ 149 

Samsung Color 

$ 239 

Zenith ZVM 1490 

$ 679 

Printers/Plotters 

Epson FX-1050 

$ 529 

Epson LQ-1 050 

$ 829 

H-P 7475A 

$1475 

H-P Laserjet II 

$1695 

Epson LQ-500 

$ 379 

NEC 5300 

$ 749 

NEC P2200 

$ 389 

Okidata 320 

$ 375 

Okidata 321 

$ 519 

Okidata 393 

$1050 

Okidata 293E 

$ 675 

Panasonic printers 

call 

Complete Hand Scanner 

$ 169 

Toshiba P321SL 

$ 529 

Toshiba P341SL 

$ 719 

Toshiba P351 SX 

$1075 

Logitech Scanman 

$ 199 

Mass Storage/Backup 

Bernoulli II Dual 

$1750 

Irwin Tape drives 

call 

Mountain 40MB Int.Tape 

$ 389 

Plus Hardcard 20 

$ 525 

Plus Hardcard 40 

$ 669 

Seagate ST251 -1 

$ 479 

Seagate ST225 w/int. 

$ 289 

Seagate ST238 w/int. 

$ 319 

Sysgen Bridge 

$ 299 

Input Devices 

Keytronics KB101 keybrd 

$ 99 

Logitech Hi-Rez Mouse 

$ 99 

Microsoft Mouse 

$ 109 

PC Mouse w/Paint 

$ 99 

Accessories 

Curtis Ruby 

$ 59 

Datashield S-100 

$ 69 

Logical Connection 

$ 449 

Masterpiece Plus 

$ 125 

256k Ram Set 

call 

8087 Math Chip 

$ 119 

80287-8/80287-10 $259/299 

80387-16/80387-20 $459/519 

*CALL FOR SHIPPING COST 


2.12 

Novell ELS 
Tops for DOS 


$1950 
$ 450 
$ 119 



A TTJNTION CORPORA TE ROYERS: 

FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 

Your Corporate Purchase Order is guaranteed priority hand- 
ling when you "fax" it in via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries, RFP's and other communications will 
also receive prompt attention. 

A TTENTION INTERNA TIONAL BUYERS: 

?/?// GLOBAL ORDER SYSTEM 
^ 627-30170 or 910-240-3918 
Int'LFax lines (718) 438-231 5 or 972-8346 

SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries. Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Celebrating 6 Years of Service 

1-S00-SS1-1S60 




Customer service hours; 9am - 5PM EST Mon.-Fri. 

In New York State and Int’l. Call (718) 438-6057 

FREE SHIPPING on all orders over $1 000, credit card and prepaid orders. 



1333 60th Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718) 438-2315 
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= n Editors 

CHOICE 


MAGAZINE 


winners at super low prices! 


Delivers! 


XYWRITE III + 



$219 


PARADOX 


ill 

Si 

frl79 

Pi7/87) 


FOXBASE 


PLUS 


raimeet 




• 

$189 


(5/17/87) 


VENTURA 

PUBLISHER 



'$469 



20 Meg- $525 
40 Meg- J 009 

(I2/8/87) 



Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 

A $10 value, it's FREE with your 
order of $500 or more, while supplies last! 


AST PREMIUM 
286 



I HARVARD 
I GRAPHICS 



i- 800 -asi 



FAX: (718)438*2315 


TfMl AM rtturos rtqwre prior authorluUon • 20% rtilocking Im on roturns • PCs tcopM from qualitiod orQanUations • Visa or Mastercard add 3% • C.O.D.. Cash. Money order or bank check only • add S5 00 per order 
Prepaid company or personal check • atlow 2 weeks to dear • Shippino via UPS surface • add S5 00 per item; UPS Blue - add S12 per item • AH prices subiect to chanpe. can tor current prices • Int1 • frttphi additional 





50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 
of choice. 



They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1988 


Whether you’re into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografx Designer is the illustration software package 
for you. See what you’ve been missing. For a free 
self-running demo, call 800 / 272 - 3729 . 



MICROGRAFX 

1303 Arapaho • Richardson, TX 75081 • 214/234-1769 ■ 800/272-3729 
Surrey House * 34 Eden Street * Kingston • KTl lER • LTC • 01-547 1638 



■ LETTERS 


VIEWPOINTS 


Hummel’s contributions to PC Magazine, 
his “hating” the program is from the per- 
spective of a very experienced program- 
mer, not a beginner. He is entitled to his 
view, but to title the article” . . . Unwor- 
thy Documentation” is clearly too opin- 
ionated. The books are well suited to the 
program, and I suspect that beginning as- 
sembly language prograiiuners will like 
them much more than MASM. 

Phillip Anderson 

Payson, Arizona 


THANKS, nX KEEP MY AT 

Until a critical mass of software exists ex- 
clusively for the 386, why spend the mon- 
ey to switch ("PC Magazine vs. the Read- 
ers,” Bill Machrone, PC Magazine, 
November 15, 1988)? 

I suspect there are millions of users who 
are neither pencil-neck geeks nor sweat- 
ing, short-armed fatties from the MIS De- 


■ Until a critical mass 
of software exists 
exclusively for the 386, 
why spend the money to 
switch? 


partment (that is, those of us who live use- 
ful, productive lives despite the handicap 
of AT-level performance). These users are 
probably going to soldier along without a 
386 or OS/2 until funeral arrangements are 
complete for the 20th century. 

Ralph Foxnose 
Southampton, New York 


BLINDED BY SCIENCE 

Judging from recent letters in your maga- 
zine, I am not alone in my belief that PC 
Magazine does not adequately cover the 
needs of the scientific/technical communi- 
ty. You claim to be changing this, but you 
have not gone nearly far enough. 

There should be something in each issue 
applicable to science or engineering, be it 
short algorithms or a review of a statistical 
package. Anything would be better use of 


print space than the 10,000 ways you’ve 
shown us to change the date in a Lotus 
spreadsheet. 

Steven Arnold 
Mesa, Arizona 


LOOK, UP IN THE SKY .. . 

I happened to be in need of an additional 
PC when I read the August issue 
(“Compaq’s Deskpro 386S: Less Is 
More,” PC Magazine, August 1988). I 
was already sold 
on Compaq, but I 
didn’t even know 
this machine exist- 
ed! 

I held out for the 
386S and I love it. 

There are others 
that are faster or 
cheaper, but I 
don’t care. I think the “S” should stand 
for "super” because that’s what this prod- 
uct is. 

Herb McNaspy 

Houston, Texas 


CREDIT FOR KERMIT 

Jim Seymour seems to have mixed up his 
Muppets (‘‘PS/2 Clones; Time to ‘Hedge 
and Straddle’?” PC Magazine, November 
15, 1988); Oscar the Grtxich is on “Sesa- 
me Street.” The lyric Seymour quotes is 
from the song ”1 Hope That Something 
Better Comes Along!” which was per- 
formed not by Oscar the Grouch but by 
Ralph the Dog and Kermit the Frog in The 
Muppel Movie. (I know, you mistook 
Kermit for Oscar.) 

Lee Stevens 

Greenwood, Indiana 


CORRECnONS/AMPUnCATIONS 



Eaasy Sabre and the Official Airline Guide 
are also available on The Source (After 
Hours, PC Magazine, November 15, 
1988). 


HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 1(X)I6, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). 

All letters become the property of PC 
Magazine and are subject to edidng . (iS 


They’re All 
The Same. 



Thanks to 
SOFTWARE 


BRIDGE. 

Software Bridge converts documents 
from one word processing program to 
another. Converted documents keep the 
look and feel of one created on the target 
word processor— with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes, headers, footers and more — 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on the market 
today. 

Converts Directly 
Between: 

WordPerfect Microsoft Word OisplayWrIte 
WordStar WordStar 2000 2. 3. & 4 
Sprint Wang PC Vblkswriler 3 

WordMarc Samna CEOWrite 

OEC/OX DCA/RFT DCA/FFT 

Navy DIF MuHiMate ASCII' 

* Available in the Software Bridge Combination program. 

Use The 
Critic's Choice 

"... a runaway winner ...” 
—Editors of PC Magazine 

”... The solution that works 
beat for mo ..." Michael Miller, 
Infoworkj 

"Software Bridge fa surprisingly easy to use." 
Erik Sandberg^ment. >brk Times 

Software Bridge — $149, PC DOS Version. 
30-Day Money Back Guarantee. 

Also available for VAX VMS. UNIX, and 
XENIX. 

See your dealer or 
call Toll-Free to order 

1 - 800 - 333-1395 

Systems Compatibility Corp. 

401 N. Wabash. Suite 600 
Chicago, IL 60611 
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Sujan Technologie/ 

LOVE'EMhLEAVE'EM! 


30 DAY MONEY BACK GUARANTEE 



Sman XT10 


No questions asked ! it's obvious our prices are iovable. But we make 
this guarantee because we know you'ii also iove our quaiity products, toli- 
free technicai support, 1 year warranty and same day shipping. Caii one of our 
knowiedgeable saies consuitants and discover a few of the differences that 

separate the Swans 
from the ugiy ducklings. 






In business since 1984, TCP has been 
committed to constantly improving our 
selection, quality, and service. 

Today, with a selection of over t.OOO 
Items in stock, our goal is still to make 
your every purchase convenient and 
hassle-free. 

■ Your Credit Card is not charged until 
your order is shipped. 

I ■ Orders arriving tMlore 4:00 PM our 
time will be shipped out the same day. 

I ■ We insure your order at no extra cost. 

I ■ Tussey is a financially strong and well 
established company. 

I ■ Our knowledgable sales staff is well 
trained and ready to assist you. 

I ■ An advanced warehouse materials 
handling system assures your order is 
shipped out accurately and on time. 

30 Day Satisfaction Guarantee 
Your complete satisfaction is our top 
I priority. Any Swan computer system may 
I be returned within 30 days from the date 
t of shipment fora full refund.* 

Technical Support Is Toll-Free 
' Our Technical and Service staff is on call 
Mon-Fri 9-5 EST to make sure that you 
I get the most from your system. 

1 Full Year Warranty 

All Swan products include a full 1 year 

warranty on both parts and labor. A 

second year SEW (Swan Extended 

Warranty) is available. 

CallorwntefordetaHs. 

Fast Delivery ... 

We ship whhln 24 hours.** 

’ Items returned must be at-new, wtthout moditcshon or 
demege Alt warranty cards, manuals artd padaQmg 
must be irwluded R^utn shipping must be prepad and 
insured, beanng a RAC (Return fcjtnpnxatxxi Code) on 
me shippmg label Sorry - sNppmg charges are non- 
relundable 

Custom configured systems may take longer. 


Sujan 286/12 


$“10 Uwnor 

~ ^ ^ not Included 

12MHZ/0 Wait State 

Base System with 1.2MB Dnve. 

AssemWed & Tested IBM9 AT Compabble 
MS-DOSS 0&2S Compabble 

■ 60286 12/6 MHz 

■ Phoenix BIOS 

■ 512Kof RAM Expandable to 1MB 

■ 0 Wait State 

■ 200W Power Supply 

■ 1 .2MB Floppy Drive 

■ Ports; 1 Serial. 1 Parallel. 1 Game 

■ Dual Roppy/Dual H.D. Controller 

■ 6 Expansion Slots 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup & Utilities Diskette 
Opffons; 

■ 80287 Coprocessor 

■ Upgrade to 1 MB 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 



XT AT andO&SartrsgctsrtdtadtmKksel 
kMmeonsl Busnns MacTim 
MS-DOS K 1 rtgattmd vadmsiti ol Ucrosott Coiportton 


Siuan XT10 


Won/for 

^ notinelmM 

10MHZ/0 Wait State 

Base System with Single 360K Dnve. 
AssemUed & Tested IBM S XT Compabble 

■ 6088-1 10/4.77 MHz 

■ Phoenix BIOS 

■ 640KofRAM 

■ 1S0W Power Supply 

■ Ports; 1 Serial. 1 Parallel. 1 Game 

■ 6 Expansion Slots 

■ Single 360K Floppy Drive 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/Batlery Backup 

■ Swan Setup & Utilities Diskette 
ppf/ona; 

■ 6067 Coprocessor 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 


XTIO 

VIDEO 0 

tssaiSs Itenasr 

iPTior 

aViteeA 

<8 

atfm 

Drive Options 

lylono* 

CGA 

EGA 

VGA 

Single Floppy 

$699 

$869 

$1098 

$1196 

Dual Floppies 

$779 

$949 

$1178 

$1276 

'nraammm 

HateOitre 

$979 

$1149 

$1378 

$1476 

'rnfsammimy 
Hard Drive 

$995 

$1165 

$1394 

$1494 


* inchides Single 3S0K Floppy Drive 
' Upgrade from i2*to u* Flat Screen, add S49 


Suian 386/16 


M€mitor 

■ JL not included 

16MHZ/0 Wait State 

Base System with 1.2MB Drive. 

Assembled & Tested IBM® AT Compabble 
MS-DOS®. OS/2® & UNIX® Compabble 

■ 80386 1 6/8 MHz Norton V4.0 St 1 7.6 

■ Phoenix BIOS 

■ 1MB expandable to 16MB RAM on 
32 bit memory card 

■ 80287 & 80387 Coprocessor Socket 

■ 200W Power Supply 

■ 1 .2MB Floppy Drive 

■ Ports: 1 Serial. 1 Parallel. 1 Game 

■ Dual Floppy/Oual H.D. Controller 

■ 8 Expansion Slots 

■ 1 01 Key Enhanced Keyboard 

■ Clock Calendar w/6attery Backup 

■ Swan Setup & Utilities Diskette 
Optlona: 

■ Upgrade to 2.4.8. 10.16M6 

■ 80287 or 80387 Coprocessor 

■ 3l/2‘ Floppy Drive 

■ SWAN/MS-OOS (3.3) add $89 


386/16 

VIDEO ( 

iPTKH 

bVI^A 

e 

Drive Options 

Mono 

14*fW 

Mono 

VGA 

Mono 

VGA 

Color 

Singis Floppy 

$2149 

$2198 

$2399 

$2648 

W/40MB (40ms) 
Ha/Mrivs 

$2S49 

$2508 

$2799 

$3048 

wteOMB (2ems) 
Harddrivt 

$2649 

$2698 

$3099 

$3348 


Suian 286/10 


Monitor 

■ not included 

10MHZ/0 Wait State 

Base System with 1.2MB Drive. 

AssemWed & Tested IBM® AT Compabble 
MS-DOS®, OS/2® Compabble 

■ 80286 10/6MHzNortonV4.0SI11.2 

■ Phoenix BIOS 

■ 512K of RAM Expandable to 1MB 

■ 200W Power Supply 

■ 1.2MB Floppy Drive 

■ Ports: 1 Serial, 1 Parallel, 1 Game 

■ Dual Fk>ppy/Dual H.D. Controller 

■ 8 Expansion Slots, 6x16 bit, 2x8 bit 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/8attery Badtup 

■ Swan Setup & Utilities Diskette 
Optlona: 

■ 80287 Coprocessor 

■ Upgrade to 640K or 1 MB 

■ 31/2* Floppy Drive 

■ SWAN/MS-OOS (3.3) add $89 


206/10 

VIDEO C 

pnoNS 

bVMseASaisr 

Drive Options 

Monof 

CGA 

EGA 

VGA 

Singte Floppy 

$1145 

$1315 

$1544 

$1644 

vriSOMB (66n«> 
HardOitvs 

$1399 

$1569 

$1796 

$1898 

«W40MB (40me) 
Karddriv* 

$1549 

$1719 

$1946 

$2046 

wrSCStSIZSms) 

Hsrddnve 

$1649 

$2019 

$2248 

$2346 


' Upgrade from 12* to 14* Flat Screen, add $49 


Siuan 386/20 


Monitor 

> oot included 

20MHZ/0 Wait State 

Base System with 1.2MB Drrve, 

Assembled & Tested IBM® AT Compabble 
MS-DOS®. OS/2® & UNIX® Compatible 

■ 80386 20/8 MHz Norton V4.0 SI 22.0 

■ Phoenix BIOS 

■ 1 MB expandable to 16MB RAM on 
32 memory card 

■ 60287 & 80387 Coprocessor Socket 

■ 230W Power Supply 

■ 1 .2MB FIof^ Drive 

■ Ports; 2 Serial. 1 Parallel, 1 Game 

■ Dual Floppy/Oual H.D. Controller 

■ 6 Expansion Slots 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/6attery Backup 

■ Swan Setup 8 Utilities Diskette 
Opffons: 

■ Upgrade to 2.4.6, 10. 16MB 

■ 80267 or 80387 Coprocessor 

■ 3l/2* Floppy Orh/e 

■ SWAN/MS-DOS (3.3) add $89 



SWAN 

VIDEO 

OPTIONS 

INCLUDE: 


12” MONOCHROME: 

■ Swan dwitohebie Video Card 

■ ir Hi-RaMiution 


■ Ttti& Swivel BaM 
14" MONOCHROME: 

■ Swan Swilchabte Vidao Card 

■ 14* Flat Screen Monitor 

■ Tilt & Swivel Base 


CQA 

■ Swan Swilchabte Video Card 

■ ROB Monitor 
EGA 

■ Swan EGA Vidao Card 

■ 14* EGA Morvtor 
VGA 

■ Swan VGA Video Card 

■ 14* VGA Monitor 

■ Till 8 Swivel BaM 



Swan Modems 

w/PC Talk III software 

■ Hayaa ® eompatibta 

■ Auto anawar/dlal 

■ Ton# aitd pula# 

2400 baud 

internal $129 

1200 baud 

internal $69 

2400 baud external 

1200 baud external 


..$149 

....$99 


Swan Video Cards 



SWITCHABLE 
from Hercules 
to CGA $69 

■ Parallel Port 
EGA 

■ 640 X 480 
Resolution 

■ EGA/CGAm'L 

■ Parallel Port $149 
VGA 

■ Compatible with all 

17 VGA Modes 


$249 



Swan AT-Style Keyboard 
1 101 Key Enhanced Keyboard 
I XT 8 AT compatible ^ A Q 

I Full 1 year warranty 


Swan Tape Drive 

■ OIC -40 operating std. 

■ Network compatible 

■ Full 1 year warranty 
40MB Drive. (OQQ 
Internal 

40MB Drive. 0 OQQ 
External 

Call For Pricing on Tape Cartrldgea! 



EDUCATIONAL 
and CORPORATE 
ACCOUNTS 

We offer a full line of services 
catering to your needs. 

To reach our Educational & 
Corporate Sales Department 

Call 1-800-468-9044 

FAX: 814-237-4450 


To order: No surcharge on MasterCard, Vim 
or AMEX ■ Your credit card is not charged 
unbi your order is shipped ■ COD orders 
accepted with no COO tee ■ We insure your 
order at no extra cost to you ■ Shipping: 
3% or $5 minimum lor UPS Qrourxl CaA lor 
sNppino chargee on Express Air. APO. FPO. 
AK. HI and loretgn orders ■ Mail Orders: We 
accept money orders, certified tftecAs, snd 
persor.al checks. Allow 2 weeks lor personal 
and company checks to dear ■ We accept 
purchase orders from Qualified Educational 
and Corporate irstitubons. 

ALL SALES ARE FINAL. Delecbve rtems 
replaced or repaired at our ciscretion. PA 
delivenesadd6%satestax. Prices and terms 
subiect to change without notice. 


OPEN: 8:00AM - 11 :00PM Mon - FrI, 10:00AM- 8:00PM Sot, 12:00PM - 8:00PM Sun East Coast Time 


For Inlormalion 
Call ei4.234.??36 
FAX 814-237-4450 





CALL TOLL FREE 1 • 800 - 468-9044 













DOn'T SETTIE POR lESS ... 


PC ADD ON BOARDS 

AST 

Advantage! (128K) CALL 

Advantage! Premium (512K) FOR 

Rampage 286 (512K) — AST 

SixPakPluS (64K) PRICING 

BOCA RESEARCH 

RAM Card XT or AT $CALL 

I/O Card XT or AT -..$79 


AboveBoard PS/286 $419 

Inboard 386 - $799 

Call for Daughterboard Pricing 


TOSHIBA 

LAPTOPS 



int^ CHIPS 

♦ 



8087 1 

_$199 

80287 

80287-8 

80287-10 

—$179 

-$239 

$279 

80387-16 

80367-20- 

...fCail 

...$Cell 


TAPE BACKUPS 
Siuan 

Technolo 9 ie/ 

XT or AT Inlemal— — $299 

XT or AT External 

-$399 

MICRON 

Ram Cvd (MB-28-DH) 
populated w/ 2MB RAM 

TOPS 

TOPS/DOS 2.1 
nowmiBIOSeor^Wtl.. 

$729 

....$109 



TOPSrtWac - -.$12S 

ACCESSORIES 

CURTIS 

Ruby/Ruby ♦ 

$5S/$65 





SWAN 

Surge Suppressor ....— 

6V10' Printer Cable 

6' Rt. Angle Printer Cable 

$14 

$1(l/$14 



SONY 




ROCTEC 6.26* 


QTY. 360K 1.aMB 
1-3 $74 $89 

*■9 $62 $73 

10+ Call for Quota 


♦MiniScribe 

8438 30MB (68 ms) $299 

3650 40MB (61 ms) .......$299 

3053 40MB (25 ms) $449 

6085 71MB (28 ms) $619 

^Seagate 

ST-225 20MB (65 ms) Bare/Kit $219/$259 

ST-238 30MB (65 ms) Bare/Kit $249/$299 

ST-125 20MB (40 ms) Bare/Kit $249/$299 

ST-251 -0 40MB (40 ms) $349 

ST-251 -1 40MB (28 ms) $439 

ST-4096 80MB (28 ms) $599 

Kits include cables, coniroller and mounting screws 



EDUCATIONAL and 
CORPORATE ACCOUNTS 
CALL 1 - 800 - 468-904 4 
FAX: 814 - 237-4450 


To order: No surcharge on MasterCard, Visa or /\MEX ■ Your 
credit card is not charged until your order is shipped ■ COO orders 
accepted with no COO fee ■ We insure your order at no extra cost 
to you ■ Shlpplrig: 3% or $5 minimum for UPS Ground. Call for 
sNpping charges on Express Air, APO, FPO, AK, HI and foreign 
orders ■ Mail Orders: We accept money orders, certified checks, 
and personal checks. /Ulow 2 weeks for personal and company 
checks to dear ■ We accept purchase orders from qualified 
Educationaj and Corporate institutions. 

ALL SALES ARE FINAL. Defective items replaced or repaired at 
our discretion. PA deliveries add 6% sales lax. Prices and terms 
subject to change without notice. 


DISK-KOUNTS 


DISKS 

per box Of 10 UST 

eOHUS D$A)D $696 

MAXBX DSAIO Si 9.95 S995 

VERtSTIM DS/DO $1995 $995 
soar DS4>o $19.95 $10.95 


TUSSEY COMPUTER PRODUCTS 


307S RESEARCH DR. 

STATE COLLEGE. PA 16801 









^CITIZEN 



1800(t80cpi.aooei»^) $159 

MSP-40 (240CV*. W col. »-pln) $289 

MSP-45 (240ep«. 132 cal. •>«) $Cali 

MSP-5S OOOc^a. >32 eoi. fCall 

Pramivr 35 (Da fc ywtwa n SCall 

Tilbutt 224 (200cpt.>32 0Qt.2»^)$589 


Panasonic 

1 092i (240cp». M eel. ...... $31 9 

1124 (l92cp>.MGOl.24ptn) ...^SCall 

1592 (I80q». I3eeei»«ln> $389 

1595 (240ctM. I32cgl.»^) $469 

1524 (240cp«. 132 ool 24^) $599 

4450 (>lppmlH«rpnnltn $1479 

1 1 80 { 1 92GP«. SO ed. 9-pln) Mettr... $CaH 
1191 (24Ocp«.0Oool.9-pln) MfW„$C»ll 


iic(§lir 

NX-1000 Rainbow 

<l44cpa.Meet. 9^) $229 

NX-1$(l20e9i. 132 od. 9^) $349 

NX-2400 (iTOcpa. 90 ed. 2«-dn) $Call 

EPSON 

FX-850 (2»4i9i. 80 cd. 9^) $C9lt 

FX-1050(264coa. >32 od. 9-piR» tor 

LQ-SOO(180cpt.OOGd.24^) Bost 

LO-850 (284c9i. 90 od. 24-p»i} „ Prico 

L0-1050{264cp«. >32 cd. 24^) on 

LO-2550 ( 400 C 9 O. >32od.24-pin|Epson 


HEWLETT-PACKARD 

OMk|«t(240op«.90cd) $715 

Patntiet (i67cpo. 90od) $1049 

NEC 

P2200 (>70cp». 90 ed. 24^> ....... $359 

PS200 (296ctw.90eol.24iiin» ..>..$529 

P5300 (296cp«. >32001.24^) $689 

OKIDATA 

320(300c94.80od.»9in| $339 

321 OOOcpo. t32ed.9^) $469 

390(270e9».80ed.24i4n> $469 

391 (270i9i. t32cd.24-pln) $679 

393 (4S0dp6. >32 ed. 24^) $Call 

TOSHIBA 

P32lSL(2>9Gp«.80ed.24-pM) ...$499 
P341SL(2>ec90. >32 cd. 24^) ..$659 
P3S1SX OOOcpi. >32 od. 24-plni..$879 


LASER PRINTERS 

HEWLETT-PACKARD 

Lasenet Series ll $1799 

PANASONIC 

KX-P4450 $1479 

QUME 

Scnpien >.>.$3349 


iflA^URAC^ FAI MACHINES 

atm 

■ Oioup 2 9 3 CompoObl* 

■ 2400-9900 baud rdo 

■ CopMT Fwidons $749 

wiooe 

■ Group 2 9 3 CompdOM 

■ 2400-9400 boud r«t 

■ Copdr Functions 

■ 32 Oiaracisr Dnpliv 

■ Fm Mod* lof GnpiM 

■ M Numbor Msmory 


$969 



iBfsr 

optical Mouse 

w/Dr.Hak) III $79 

MICROSOFT 

Mousa $99 

MSC TECHNOLOGIES 

OmniMousa ...........$45 

PC Mouse n $89 

LOGITECH 

HiRez (320dpi) Mouse $89 

Bus Mouse $69 

Serial Mouse.......... $69 


HAYES Smart Modem " 



1200 baud Internal 

..$259 

2400 baud Internal 

.$Call 

PRACTICAL PERIPHERALS 

2400 baud Internal . 

$149 

2400 baud External 

-$179 

SWAN TECHNOLOGIES 


1200 baud Irdemal ....... 


$69 

1 200 baud Extamai 


$99 

2400 baud Internal 

..$129 

2400 baud Extamai 

.$149 








PARADISE 




SIR 


SWAN 


VIDB07 

VEOADshBe 

..$229 

VGA 

ATI 

..$279 

ORCHID 

PARADISE 

ParadMVQA^ 

VGA Piersraianei 

.$268 

.tCaN 

SWAN 


Vn>E0 7 

VEGA VGA - 

..$279 

MISC. 

ATI 

QnWfcs SctuBon (M— ioa»i 

HERCULES 

QnpMca PWi ....... 

tn-Colar Cad rcoA) 

Naeafc Cad Plus airad.. 
SWAN 

PwatfiMiH ermucoN ...—. 

.$189 

.$179 

-$299 

.$CMI 

...$89 



TTL Monochrome 

Amdek210A $89 

Maonavox 7623 Amber ......$89 

Pedtard BeM with tW/ewt^ 

Amber or Qraen .............. $79 

Samsung 14’ Mono Flat $139 


RGB/CGA 

Magravox 8762 

Magnavox 651 5 ..... 
Samsung SC4S2C- 

EGA 

imlec 1453... 


IWOX8053 ....$349 

Beil 1431 $419 


Magnavt 
Padiard 

EGA MULTISYNCS 

lmtac145SNMuW $419 

Mitsubishi Diamond Scan ...SCall 

NEC MuMeyncs It $599 

NEC Multisync Plus SCall 

Sony 1303 $449 

VGA 

Imtec 1 453 Q ........ $349 

Magnavox 7749 (Gray Scab) .$129 
Magnavox 9082 $429 


Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Even al these prices) You only pay TCPs standard shipping 
charge. Orders arriving before 3C0 PM our time will be 
shipp^ out same day. If part of yourorder is backordered the 
remainder will be shipped UPS Ground 

SECURITY 

■ Your Credit Card is not charged until your 
order is shipped. 

■ We insure your order at no extra cost to you. 

■ Tussey is a financially strong and wen 
astabiished company. 



CUSTOMER SUPPORT 

■ After sales support 

■ Knowledgeable staff, aii graduates oi 
Tussey's ‘Computer Boot Camp’. 

■ Our advanced warehouse/materials 
handlirtg system assures your order is 
shipped out accurately & on time 

B Our IBM AS400 allows instant order and inventory staus 




WW1 I 

AMERICAN 

De^ CAO 3.0 or 3-0 .$155 

ASHTON-TATE 

..$179 
..$399 



wvr^i 11. 

MECA 

Martaging Your Money .. $1 29 

Tobias Tax Cut $47 

MERIDIAN 

Carbon Copy Plus $1 07 

MICROPRO 

Wordstar Prof. Ral. 5 ~.$249 

MICROLYTIC8 

GOfer $39 

WerdFindar $32 

MICRORIM 

RBaseforDOS $4W 


MCfDSOft 


$159 

Tiabo AambMebug _|88 

TwboU^MB 861 

Tiabd Paean Aei $158 

~ 8N.M8idS.|82 

TiabePrelD92X $89 

Tiato Protog Toote -. $84 
Twbe Tutor $46 

BEDFORD 

Irftagratad Accounting ..$135 

BOEING 

Boeing CWc $194 

Boeing Graph — ..$194 

BRODERBUND 

Print Shop - $33 

Print Sh^ Companion $29 

CENTAL POINT 

Copy II PC $19 

Deiuxa Option Beard $99 

PCToola Oaluxa 5.0 $39 

CHIPSOFT 

TiaboTax 


$64 

..$Cal> 
... $297 

^mwialor 3.0 $32 

RTRAN $299 

Macro Assembler $99 

Lewnmg DOS $32 

MS- DC^^W BASIC ..$Ce» 


CCoawiler .. 
FiMht Smuia 




D * - * f^l 






WndowfcGSe 

....$129 





PETER NORTON 

Norton Commandar $44 

Norton UlWies $49 

Norton Advanced Utilities . $73 

QUARTERDECK 

OESOVlew $73 


.$49 


SAMNA 

AMI - 

80FTVIEW 


CIRCLE 268 ON READER SERVICE CARD 
OPEN; 8:00AM-11 :00PM Mon-Frl, 10:OOAM’e:OOPM Sat, 12:OOPM‘8:OOPM Sun BAST COAST TIME 


DAC SOFTWARE 

Oac Easy Accounting $59 

Dec Easy Ught $M 

Dae Easy Payrol - $99 

CM ter Pricing on Tuton 

FIFTH GENERATION 

FaetoackPtus $104 

FORESIGHT 

DrafixOO Ultra $269 

FUNK 

Ajhvays $89 

Wortoheet Lftlii^ $59 

GENERIC SOFTWARE 
Gen CADD Level 1 .2 or 3$Call 
LOTUS 

Agenda ...... (Cali 

123 $289 

Freelance Plus $339 

Symphony .. $^ 


SOFTWARE PUILIMINO 

FiratPubMier $74 

FM Publahlng Fords . |CbI 

HwarOPMSkO iCad 

Harvdnl OnspNca $Cal 

praFMChoioaSJ) $99.00 

Prola aa londt Fla $124 

Prolaaalonal Plwi $59 

Profaaalonal Write $119 


SYMANTEC 

Grartdvlaw — ..... 


06A. 
OAAVVriM 

~ lao 


...$175 

..$195 

..$109 

..$Call 


WORD PERFECT 

DaU Perfect $294 

Executive $125 

Ub^ . $64 

IMord Perfect 5.0 $219 

XEROX 

Ventura PubSahar 2.0 ... $475 


CALL TOLL 


FREE 1.800-468-9044 


|C0 










SYMANTEC 



riff «I PROJECT HUUUIGER IS BBIIHD 
THE BEST COMPARATIVE REVIEW m THE WORLD . 

Just why is Time Line #1, review after review, evaluation after evaluation?* Is it our 
advanced outline structure or true “ what-if ” analysis using unlimited undo/ redo? Maybe 
it’s our completely customizable Gantt charts, PERT charts, and form-driven reports. 

Could it possibly be the way we handle multi-project scheduling and resource allocation 
without navingto manually link files? 

We think Time Line is #1 because of its seamless combination of advanced technology 
and ease of use. But we’re biased. Decide for yourself. Call now for a free Time Line demo 
disk (you may also qualify for our fi'ee corporate evaluation program). You’ll see what 
“the best project manager in the MbrW” can do for you. 

The #1 Project Manager 


CIRCLE 249 ON READER SERVICE CARD 


SYMANTEC. 


FREE DEMO DISK, CALL (800) 228-4122 EX1429P. 



Symantec Corpwation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 

*TtmtLmettlke0l btU-seliiHgpnitetmauigrrtsmrftyofNatioiuiiChsIhbmonK llaatsotlu^t eluKeof48oftkeFcrttme50. Ttm*Uiie3.0<SS9S) rtftaird I n/oWoriifs highest 
t968ralmg/erpnjtclmaiiaiiemmlteflware(8.8t. TamLmtmatPC Maiatme'sEdiU>r'sChoictm86.87a>id88aiidwiu rate^ 01 byS<ifiwareDigr$Jm87aii3^, Thnmngaml 
arntmlHagurviets. anJtmks bCA TEUAPIANmat.dMt. caU 4tAIS9e-m9. C 1989 Symniltf Cbpontum 


iTU Editor's Choice, 
^^’86, '87 and 
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PCadviscr 



Advice on transferring Word documents between a PC and Macintosh, help in locating a 
Dvorak keyboard, and suggestions for programming digitized speech on a PC. 


USING WOKD ON THE PC AND MAC 

I want to transfer a document created with 
Microsoft Word on an AT&T 6300 to an 
Apple Macintosh. Are there methods other 
than using a modem to transfer the files? 
The PC is at home, while the Mac is at the 
office. Could I attach a 3 '/ 2 -inch disk drive 
to the second connection on the 6300 con- 
troller? Is there software that would refor- 
mat the DOS Word file on the hard disk to 
a Mac-compatible format on the floppy 
disk drive? 

Karl Dash 

Cypress, California 

The best way to accomplish this task is to 
add a S'A-ittch disk drive to the Macintosh . 
Apple Computer (20525 Mariani Dr., Cu- 
pertino, CA 95014; (408) 996-1010) sells 
an add-on 5'A-inch MS-DOS drive for a 
suggested remil price of $395. You take 
the floppy disk from your AT&T 6300, put 
it in Ok Apple MS-DOS drive, use the Ap- 
ple File Exchange program to move the 
file to your Macintosh disk, and then call 
up the file with Word. Word on the Mac 
automatically translates PC-generated 
Word files. 

If you waru more flexibility, you should 
consider DaynaFile from Dayna Commu- 
nications (50 S. Main St., S^t Lake City, 
UT 84144; (801 ) 531-0600). DaynaFile is 
an add-on peripheral that plugs into the 
Apple Macintosh's SCSI port and contains 
one or two S'A- or 3'/2-inch disk drives, ei- 
ther high- or low-density formats. PC- 
originated files will come up on the Macin- 
tosh display, and they can be opened by 
appropriate Mac applications. In the 


DaynaFile, files are saved to floppy disks 
as normal DOS files. 

Programs with common file structures 
for the PC and the Mac, such as Microsoft 
Word, can read and work with tran^erred 
files immediately. For programs with in- 
compatible file structures and no built-in 
conversion routines, Dayna supplies con- 
version software that can handle some ex- 
changes, such as WordStar and Multi- 
Mate on the PC to and from MacWrite arui 
MacWoid. 

Suggested remil price of the least expen- 
sive DayrmFile — with one 360K floppy 
disk drive — is $650. The most expensive 
model — with two 1 .44MB drives— lists for 
$1,005. 


THIS IS YOUR PC SHAKING 

I'm interested in a software andTor hard- 
ware package that would enable me to pro- 
gram digitized speech in an AT computer. 
This hardware and/or software should 


■ Speech Thing permits 
prerecorded digitized 
words to be incorporated 
into BASIC programs, 
and an editor allows for 
special effects. 
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have the capability, programmable or oth- 
erwise, to translate inputted text in English 
to digitized human voices. The outputted 
voice could be in any language (English, 
Japanese, or Arabic). 

What recommendations could you pro- 
vide that are reasonably priced and reli- 
able? Does such a package exist as a plug- 
in expansion board with software to drive 
and program it? 

Bernard Ong 
Cypress, California 

One product that might help you out is 
called Speech Thing from Covox (675 
Conger St., Eugene, OR 97402; (503) 
342-1271). Speech Thing is an 8-bit digi- 
tal-to-analog sound converter that at- 
taches to the parallel port on your PC, at- 
taching in line so that it doesn't interfere 
with normal printer operation . Prere- 
corded digitized words can be incorporat- 
ed into user-written BASIC programs. An 
editor allows for special effects, new 
words, and music. 

The system includes an audio ampli- 
fier/speaker with headphone jack, power 
cable, software, and manual. Also includ- 
ed is the SmoothTalker software, which 
gives you unlimited text-to-speech capabil- 
ity. Suggested remil price of Speech Thing 
is $79.95. 

Another Covox product is Voice Mas- 
ter, a plug-in board for recording your 
own words or music; the recorded materi- 
al plays out of Speech Thing. A digitized 
word takes up about 2K of memory. 
Phrases can be recorded in 64K buffers 
and then linked together to get continuous 

9 8 9 


PC 




■' VIEWPOINTS 

■ PC ADVISOR 


speech output. (For Japanese and Arabic 
voice output, you would have to first prere- 
cord words and phrases in those lan- 
guages and then incorporate them into a 
BASIC program.) Voice Master' s list price 
is $89.95. 


DVORAK ON THE KEYBOARD 

My question concerns keyboard hardware. 
SpeciHcally, I am looking for IBM-com- 
patible keyboards that have the Dvorak 
conriguration. Where can I get one and 
how much do they cost? 

Doug Stroud 
Amherst, New York 

The Dvorak keyboard was designed as an 
intelligent alternative to the standard 
QWERTY keyboard. The QWERTY mod- 
el, which was designed in the 1800s, 
spreads out most of the commonly used 
keys over three alphabetical rows, suppos- 
edly because manual typewriter mecha- 


nisms couldn’t keep up with fast typists. 
The Dvorak keyboard, on the other hand, 
places the most frequently used letters on 
the "home" keys, thus increasing touch- 
typing speed. 

One company that sells a Dvorak key- 
board is Key Tronic (P.O. Box 14687, 
Spokane. WA 99214; (509) 928-8000). 
The keyboard is the KB 5151 for the IBM 
PC-XT and compatibles. Additionally, you 
will need to use the Dvorak conversion kit, 
which includes a replacement chip and 
keycaps. The keyboard has a suggested re- 
tail price of $199; the conversion kit sells 
for $35. The keyboard can also be up- 
graded to work with the IBM PC AT for 
another $15. 

Before investing in hardware, you 
might want to try a keyboard macro pro- 
gram. Such programs let you redefine any 
key so that it will respond with some char- 
acter other than that on the keyboard. Ex- 
amples o/ these programs are Key works, 


Version 3.0, from Alpha Software Corp. 
(30 B St., Burlington, MA 01803; (617) 
229-2924), which has a suggested retail 
price of $89.95, and SuperKey, Version 
! .16a, from Borland International (4585 
Scotls Valley Dr,, Scotts Valley, CA 
95066; (408) 438-8400), which sells for 
$99.95. SuperKey actually contains a 
sample file for a Dvorak keyboard layout 
right on the disk. 

If you want to use a Dvorak layout with 
just your word processor, you should 
check whether that program will remap 
the keyboard for you. Examples of word 
processors that will are XyWrite III Plus 
anr/SamnaPluslV, 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY, 10016, or upload to PC MagNet (see 
the Utilities column for access informa- 
tion). Please specify your equipment. US 


SOUNDS FISHY! 

ImproveThe Brooklyn Bridge? 



Yes! If >'Oii’re talking 
about The Brooklyn Bridge' 
Version 2 from WTiite Crane 
Systems. Its the worlds lead- 
ing file transfer, printer sharing 
and file management utilin; 

It works with all IBM com- 
patible desktops, laptops and 
rS/2s. T*his is not ju.st another 
fish stor>! 'Fhe Brooklyn 
Bridge was cliosen b\' John 
Dvorak, IK! MaiMzim as 
“TTie Best of the IJest Utilities.” 


No Aggravation; T*he 
Brooklyn Bridge uses 1-2-3' 
sty le menus for the novice and 
DOS commands for the more 
experienced user. The menus 
are in a powerful file manager 
allowing you to view both 
local and remote files in a 


Parallel 

Version Available 
Now! 

Speeds Equivalent 
lb 500,000 Baud! 


full-screen, dual-directory 
display Point-and-shoot 
operations provide easy disk 
navigation with over 100 
functions like file tagging 
and sorting. 


BROOKLYN 


BRIDGE 


User Choice: The 
Brooklyn Bridge even gives 
you a powerful IX)S utility' 
package. These utilities let 
you work with multiple files 
on a single command line. 
They’ also provide you with 
fikst. easy alternatives to the 
old back-up method. 


Save Money: Access 
remote printers and other 
peripheral devices like 
tape back-up systems 
and plotters via 
The Brooklyn Bridge. 


Save Time: Run tedious 
chores on vour remote com- 
puter through The Brooklyn 
Bridge which equips you 
with dual indepcnaent pro- 
cessing power. 

There’s nothing fishy at ail 
about WTiite Cranes Brooklyn 
Bridge. It’s packaged com- 
plete with an 8-foot Universal 
Cable, 5.25- 6c 3.5-inch disk- 
ettes and manual for just 
$139.95. “Desktop to I>sk- 
top" 50-foot Universal Cables 
are available for $30.00. See 
vour local dealer or call 
VVhite Crane Systems at 

404-394-3119. 



CIRCLE 312 ON READER SERVICE CARD 




From creation 


To completion... 


Vereatile line 
spacing (6. 8 
or 12 Ipi, or any 
odd spacing you 
wish to preset). 


Wde or 
lines, check 
boxes and 
other symbols. 


PURCHASE ORDER 


:7 




123 Northern Blvd 
Worth Mill,. CA >0001 


PAWHITT TUm 

Not 30 


UQuiRCD or 
ASAP 


I >01 

J Worth mil,. CA 


I COMOLCTt TCtm ar 

Joclfie Vacation*, inc 
fouth Baach Branch 

101 COVf Ro,J 

South Baach. cA >0000 
Andrav (xjsj?) 


I P*»TXAL SHIPNEMT 


Lookup tables 
automatically 
enter data so you 
don't have to 


Read existing 
dBASE files 
directly, or 
create new 
ones with up 
to 255 data 
fields per form. 


Descriptions 
up to 4,000 
characters 
can be stored 
as data fields. 
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No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with FlU & File™ 
Right on your own PC. No need for 
costly expenses and delays. Use lai^e 
type for unmistakable headings, small 
type for inconspicuous labels Propor- 
tionally spaced fonts or fixed-spaced 
type 'Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result— business 
forms that truly look business-like. 

Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites No misalign- 
ments. No “white-out.” 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 

Solution. 

The program does math, toa So it all 
adds up FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that's easy 


to use Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 

So see your dealer today. Or order 
directly for fast delivery. 

800-992-0085 or 617-890-4499 

FormWorx 

CORPORATION 

Reservoir Place. 1601 IVapelo Road, Waltham, MA 02154 
CIRCLE 174 ON READER SERVICE CARD 


Forms shown were printed using version 2.5 on an HP LaserJet (I with downloaded fonts. Digitized logo printed within ForniWorx by invoking a primer macro. Some features shown not available on all printers. 
45-<lBy money bnck guAmntce on direct purchaaea. When ordering by mail, include $6.75 lor shipping in US and Canada. Air mail overseas— $18. In Massachusetts add S% sales tax. Purchase orders 
accepted from government agencies, institutiems. and rated corporatkiR& FormWorx with Fill & File is a trademark ol FormWorx Corporation. dBASC is a revered trademark of Ashton-'Dite. 
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John C. Dvorak 
Cohimnist, PC Mogozlno 


IBM PS/2 Model 80 (20 MHz) 3.52 MIPS 

Compoq DeskPra 386/20 4.59 MIPS 

Evere* Step 386/20 4.91 MIPS 

Power Meter MIPS Version 1.2. The Dotobose Group. 


“What am I doittg 
here?” 

I guess I have a 
reputation for 
saying what’s on my 
mind. So when 
the people at Everex 
asked me to be in 
their ad, I said it was 
okay as long as they 
let me have the floor. 

The reason I like 
their Step 386/20 is 
simple. It’s fast. 

It is definitely the 
fastest machine 
that I’ve seen so far. 

When they sent 
the machine over, I 
put it through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
on all of them. 

Give me the choice 
and I’ll use the fast- 
est thing I can 
get my hands on. 

This happens to be it. 

What can I say? 

I like the beast. 

For your nearest 
authorized Everex 
Computer Systems 
Reseller call 
1 - 800 - 356 - 4283 . 

Everex, 

48431 Milmont Dr, 

Fremont, C A 94538. 

ORtS-E 216 ON READER SERVKX CAKD 
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Performance, Price & GE On-Site Service 
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PC MAGAZINE, 

EDITORS CHOICE 
JANUARY 31, 1989 

“In short; Austin Computer Systems 
has a winning combination of classy 
parts, smart design, high perfor- 
mance, and aggressive pricing, all 
backed by a GE on-site service con- 
tract. How can you lose?” 



AAUsnn 

386/25 
VGA W/MON. 
128K CACHE 
80 MB 1:1 HD 
1MB RAM 
GE ON-SITE 

$5995“ 

A'AUSTIM 

386/20 
VGA W/MON. 
64K CACHE 
80 MB 1:1 HD 
1MB RAM 
GE ON-SITE 

$3995“ 

MUSTIW 

386/SX 
VGA W/MON. 
SET. CACHE 
40 MB 1:1 HD 
1MB RAM 
GE ON-SITE 

$2795“ 

AAUSTIM 
286/20 
VGA W/MON. 
SET. CACHE 
40 MB 1:1 HD 
1MB RAM 
GE ON-SITE 

$2695“ 


Extremely High Performance! 

Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along . . . But 
we don't stop there! /U1 Austin computers 
include 16 bit Video Adapters, the fastest 
available: 1:1 or ESDI Hard Drive Con- 
trollers to ensure the fastest access pos- 
sible; and a Hard Drive Caching Program 
so good that PC Magazine vot^ it the 
best in its class for 1988! 

With the Fastest R/\M, the Fastest 
Video, and the Fastest Hard Drives, you 
get a system that simply can't be passed up! 

American Made Quality 
Austin Computers, including the moth- 
erboards, are made and assembled in the 
USA! The latest design and manufactur- 
ing techniques allow us to offer the high- 
est quality products at low prices! 

Fully Loaded Systems 
We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports . . . 

If you desire a custom configuration, or 
additional options, just tell our sales per- 
sonnel how you want id Most orders are 
prepared for shipment within two days. 


A World Class Support Program 
Featuring . . . 


GS Computer Service 



GE On-Site Service 
A Full One Year On-Site Service Con- 
tract from GE Computer Services is in- 
cluded with every Austin computer. 

Should your system fail, a GE technician 
will come to you and resolve the problem 
. . . Usually within 24 hours! Extended 
2nd-5th year contracts are available. 
Unlimit^ Toll-Free Support 
If you require assistance for any rea- 
son, call our Toll Free 1-800 number. Our 
highly trained support personnel are avail- 
able she days a week. 

30 Day Money Back Guarrmtee 
If you’re not satisfied for any reason, 
just return your system within 30 days for 
a full refund on the hardware price. 

Exceptional Pricing! 

Performance, Support, Quality, and 
Features that you demand, at prices you 
won't believe! No other system has it all 
. . . DeskDrive one today! 


IBM. AT. OSt2 AND PSI2 ABE TRADEMARKS UR REGISTERED TRADEMARKS OF THE IBM CORPORATION. OTHER 
BRANDS AND PRODUCT NAMES ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLD. 
ERS. PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


PRICE MATRDC chart 

Monitor 

Hard- 

drive 

286/20 

386/SX 

386/20 

386/25 

VGA 

Mono- 

chrome 

40 MB 

1:1 

$2495 

$2595 

$3495 

$5495 

80 MB 

I:I 

$2795 

$2895 

$3795 

$5795 

ISP 

$3095 

$3195 

$4095 

$6095 

'SSI" 

$3295 

$3395 

$4395 

$6395 

VGA 

Color 

40 MK 

1:1 


$3795 

$5795 

80 .MB 

1:1 

$2995 

$3195 



'SSI" 

$3295 

$3395 

$4295 

$6295 

ISP 

$3495 

$3595 

$459.5 

$6595 

PRO 

VGA 

Color 

«iW 

1:1 

$2895 

$2995 

S3895 

$5995 

80 MB 

1:1 

$3195 

$3395 

$4195 

$6295 

■SSI" 

$3495 

$3595 

$4495 

$6495 

w 

$3695 

$3795 

$4795 

$6795 


CALL AND ORDER TODAY! 
1 - 800 - 752-1577 

TECHNICAL SUPPORT 1-800-752-4171 
OVERSEAS (S12)-458-5107 
FAX 512-454-1357 ^31^ 



AUSTin 

Computer 
SYSTEMS 

CIRCLE 509 ON READER SERVICE CARD 
MONDAY-FRIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM-5PM 
TBOI N. LAMAR • SUTTC E-IM 
AUSm TEXA$ 78782 
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First Looks 


Word 5.0 Gains on WordPerfect 
With a Host ofDTP-iike Features 


t ,T,S 


PREVIEW 


BY CRAIG STINSON 

When it finally appears, per- 
haps in late February, Microsoft 
Word, Version 5.0, will add a 
broad range of improvements to 
an already-formidable word 
processor. The company’s ex- 
plicit objective is ambitious: to 
raise character-based word pro- 
cessing to the highest-possible 
functional level without leaving 
the world’s lO-million-plus 
8088 users in the dust. The im- 
plicit objective is equally ambi- 
tious — to grab a little market 
share from archrival WordPer- 
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The Word 5.0 prim preview funciion supports all standard graphics adapters. The file 
previewed above includes a graphic set to flow with the text. 


feet Corp.’s WordPerfect 5.0. 

Though scheduled to ship at 
the end of 1988, Word 5.0 was 
held back at the last minute. 
This preview, based on a func- 
tional but shaky beta release, 
describes new features and en- 
hancements without assess- 
ments of reliability or speed. 

Of the most-important 
changes in Version 5.0, the 
most visible relate to Word's us- 
ability as a quasi-desktop pub- 
lishing system — an area Word- 
Perfect 5.0 also strongly at- 
tacks. For instance. Word 5.0 
improves its large-screen sup- 
port, including drivers for the 
(continued on page 34} 


Freelance Plus 3.0 Adds Data 
Links, Device-Specific Preview 


HANDS ON 


BY MARY KATHLEEN 
FLYNN 

Long admired by graphics soft- 
ware users for its drawing func- 
tions, Lolus's Freelance Plus is 
now going after business users 
in a big way. Version 3.0 adds 
presentation features and ex- 
pands the charting capabilities 
first introduced in Version 2.0, 
broadening its appeal for gener- 
al business use. Other notable 
enhancements improve the 
$495 package’s all-around per- 
formance. 

One of the more-clever en- 
hancements in Version 3.0 is 
the improved device-specific 
page preview. Once you tell 


Freelance Plus 3.0 which out- 
put device you're using, the 
print preview command dis- 
plays a WYSIWYG screen, tak- 
ing into account how the various 
fonts and colors you've chosen 
are implemented with your de- 
vice. Freelance Plus 3.0 sup- 
ports everything from Hercules 
to VGA. the Epson FX-80 to the 
Apple LaserWriter, image re- 
coiders like Polaroid Palette and 
VideoShow, and plotters. 

For spreadsheet users, prob- 
ably the most important addi- 
tion to Freelance Plus is Data- 
links, which lets you 
dynamically link a spreadsheet 
file to a chart. When you modify 
the spreadsheet, the chart gets 
updated automatically, but not 
vice versa. If you modify the 


spreadsheet from within Free- 
lance Plus, it breaks the link. 

Once you’ve called up a 
spreadsheet file through Data- 
links, it’s very easy to switch 
back and forth between the 
spreadsheet and the chart form 
you’re filling out. For instance, 
pressing F6 from the chart form 
instantly brings up the spread- 
sheet, a feature you’ll greatly 
appreciate as you're defining 
chan components. 

Of course you can still bring 
in a spreadsheet or other file on 
a onetime basis by using the im- 
port function. Freelance Plus 
3.0 now imports the following 
file formats: .WK?, .WRl, 
.WRK, .PIC, dBASE. SYLK, 
TIFF, .CHT and .DRW (propri- 

(continued on next page) 
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A mediocre 386 machine at a 
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Carousel with memory- 
management acrobatics ... 

38 
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Freelance Plus 

( eoiOinuedfrom peje 33} 

etary file formats), graphics me- 
tafiles (.CGM and .GMF), and 
ASCII. It can export PostScript 
.EPS, HPGL. CGM, TIFF. 
.PIC, and .GX2 flies. 

Other improvements in the 
charting arena include four new 
types of charts — high-low- 
close, bar-line, area, and ta- 
ble — and increased customiza- 
bility. Style elements — like so- 
called 3-D effects, legend 
placement, and drop-sha- 
dows — can now be controlled 
from within the fill-in-the- 
blanks chart form, instead of by 
editing them manually. 

New presentation features 
include Portfolio and Screen 
Show. The Portfolio lets you 
group and order up to 100 files 
for printing, previewing, and 
storing graphics. You can move 
easily between the Portfolio list 
and the Charts and Drawings 
menu, and you can turn your 
Portfolio list into a Screen 
Show, which simulates a slide 
show on-screen. 

The Screen Show comes 
with snazzy special effects, like 
fade, wipe, scroll, and spiral. 
Although you can control the 
timing of your show, some of 
the special effects — like drip — 
take up to 2'/: minutes to exe- 
cute on an 8-MHz AT. 

Lotus has also beefed up the 
symbol library, adding 100 new 
symbols and maps and 100 new 
templates for text-chart back- 
drops. Combined with the sub- 
stantial library of past versions, 
the additions make it easy for 


even the artistically inept to cre- 
ate attractive charts. My only 
complaint concerns the frustrat- 
ing process of finding and re- 
trieving the symbol you want. 
You must plow through several 
layers of menus simply to view 
a symbol. 

All these features make 
Freelance Plus 3.0 a very pow- 
erful package. Unfortunately, 
mastering the package's more- 
sophisticated features requires a 
lengthy and sometimes tedious 
learning process. If you need to 
chum out a few charts and don't 
have time to learn alt the fea- 
tures, you can stick to Lotus's 
default settings, which do pro- 
duce attractive charts. But be 
warned: if you start customizing 
your charts or exploring some of 
the freehand drawing com- 
mands, you may be in over your 
head, unless you're a sophisti- 
cated graphics user. 

The Freelance Plus 3.0 user 


interface doesn't make matters 
much better. While consistent 
with that of past versions, the 
menu structure seems convolut- 
ed at times, leaving you to won- 
der where that one feature is 
hiding. 

Despite its few shortcom- 
ings, Lotus's Freelance Plus 
3.0 rates as a truly impressive 
package. Its expanded data im- 
port-export capabilities, device- 
specific page preview, and on- 
screen slide show make this 
; latest version a powerful, com- 
I prehensive package for business 
graphics users. (IS 
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Freelance Plus, 

Version 3.0 

Lotus Development Corp. 

55 Cambridge Pkwy. 

Cambridge. MA 02142 

(617)577-4409 

List Price: $495; upgrade from 

Freelance Plus. Version 2.x, 

$ 1 00 ( free if purchased after 
September 6); upgrade from 
Freelance, $150. 

Requires: 640K RAM. graph- 
ics adapter, DOS 2. 1 or later. 

In Short: New features — such 
as an on-screen slide show, a de- 
vice-specific page preview, and 
dynamic data linking to spread- 
sheets — make Freelance Plus 
3.0 a powerful, comprehensive 
business graphics package. Not 
copy protected. 
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Microsoft Word 

(continuedfiwitpage33) 

IBM 85 14/A and 66-line Genius 
screens, as well as for Hercules, 
CGA, EGA, MCGA, VGA, 
AT&T, and Toshiba. VGA and 
EGA users will have more dis- 
play options to choose from (in- 
cluding up to 60 lines in graph- 
ics mode on the VGA), and all 
screen modes will be menu se- 
lectable. 

Any user with a graphics 
adapter will be able to take ad- 
vantage of Word 5. 0*s Page Pre- 
view command. The resulting 
display is noneditable, but it 
goes a long way toward taking 
the headaches out of working 
with multicolumn layouts. And, 
speaking of layouts, a new 
Show Layout command lets us- 
ers see and edit both snaking 
and side-by-side columns as 
they’ll appear on the printed 
page. 

Word's Link command has 
been beefed up substantially. In 
Version 4.0, Link could be used 
to pull in data from a Lotus or 
Microsoft spreadsheet. Version 
S.O turns Link into a true 
"frame" command, allowing 
users to incorporate graphics, 
spreadsheet data, or other Word 
documents as layout islands 
within a current document. The 
resulting frames can remain "in 
line" — so that editing changes 
move the frames as they would 
any ordinary text block — or can 
be positioned "absolutely" at 
the top, bottom, or middle of a 
page or column, or at any speci- 
fied distance from the margins 
or the edge of the paper. 

Word 5.0 links to graphics 
images in .PCX, TIFF, .PIC, 
Windows Clipboard (bit- 
mapped images only), HPGL, 
and PostScript formats. You 
can scale and crop graphics 
within Version 5.0. 

For linking to external text. 
Word 5.0 includes a new 
"bookmark” feature. A book- 
mark is a named block in a Word 
document — analogous to a 
named range in a spreadsheet. 
Besides allowing you to link to a 
particular named section of a 
Word document, bookmarks 
serve two other purposes: they 
give you greater flexibility in 
jumping from one section of a 
document to another, and they 



Freelance Plus i.O’r default settings for chart designs allow novices to make attractive 
charts without having to master complex features. 
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provide a mechanism for auto- 
matic cross-referencing. With 
bookmarks, you can now write 
a reference in the form of “see 
page [blat]" and let Word 5.0 
resolve [blat] at print time. 

One of the frustrations of 
working with Word has been the 
program’s inability to distin- 
guish typefaces on-screen. You 
could tell italic from roman, for 
example, but not Courier from 
Times Roman. Word 5.0 offers 
a half-adequate improvement: 
while working in text mode, 
you can assign different on- 
screen colors to a variety of 
point-size ranges. Now, if you 
accidentally switch from your 
standard 12-point font to some 
5-point creature, you may catch 
your error via color feedback. 
Unfortunately, the program still 
makes no visual distinction be- 
tween, say, 12-point Courier 
and 12-point Times Roman. 

Finally, in the sort-of pub- 
lishing area. Word 5.0 offers 
snazzy new boxing and shading 
options. You can put massively 
thick borders around text or 
graphics and can specify any de- 
gree of shading from 1 to 100 
percent (provided your printer 
supports the IBM Extended 
Character Set). 

Word 5.0 also adds a number 
of features designed to bolster 
group productivity, including a 
document annotation feature 
that facilitates internal docu- 
ment review. Like footnotes, 
aimotations appear in a separate 
window and can be printed at 
the bottom of pages or the end of 
a document, but they can also be 
marked with the reviewer’s ini- 
tials and the date and time. A 
macro included with the pack- 
age automatically gathers anno- 
tations from many documents 
and compiles them into a single 
file, organized by page number 
and position within the various 
documents. 

The document-management 
aspect of Word has been im- 
proved somewhat, now allow- 
ing users to copy, archive, and 
delete files singly or in groups 
from within the program. The 
Document-retrieval command 
now allows you to navigate di- 
rectories and sort files in a vari- 
ety of ways. 

Word 5.0 includes extensive 
changes that, for the most part. 



Wwd 5.0 fully integrates the spelling checker, which now occupies only a small win- 
dow on the screen. 
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This feature allows reu 
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You can display and edit text in multicolumn layouts in Word 5.0. Forfaster perfor- 
mance. you can edit with one column visible and check the layout via print preview. 


resolve annoying failings in pri- 
or versions. 

Word finally allows the mix- 
ing of different column layouts 
on a common page. It used to 
take a clumsy workaround to do 
something as ordinary as put- 
ting a banner head across two 
columns of text. 

Tab setting in Word 5.0 is 
vastly improved. You can now 
work directly on the ruler with 
the keyboard. More important, 
like most other full-featured 
word processors. Word now 
shows you the effect of tab-stop 
changes before you return from 
command mode to the docu- 
ment. In addition, the ruler it- 
self changes to reflect the char- 
acter width of your current font. 

Users can now opt to have 
documents repaginated in the 
background as they work. Earli- 
er versions showed page breaks 
only as they appeared on the last 
printout, until die user explicitly 


issued a repaginate command. 

Word 5.0 offers optional 
auto-save. You can specify the 
time interval between saves, 
and you can also choose to con- 
firm each save before it’s car- 
ried out. 

Version 5.0 also adds a 
three-way case toggle command 
that cycles selected text through 
all caps, initial caps, and all 
lowercase. Unlike the earlier 
version’s caps and small caps 
options (on the Format Charac- 
ter menu), this command actu- 
ally alters the affected text, not 
just its appearance. 

The spelling checker finally 
appears to be integrated with the 
program. This aspect of Word 
started out life as a separate 
DOS utility. By Version 4.0, it 
had progressed to being easily 
invoked via the Library com- 
mand. but it still claimed its 
own full screen, reset the mouse 
position, and had a nasty way of 


ignoring your screen color pref- 
erences. Now it pops up unob- 
trusively in a window at the bot- 
tom of the screen. The spelling 
checker and the print routine 
still disagree on Word counts, 
however. 

Many a user of earlier ver- 
sions has been driven to the 
brink of insanity by Word's po- 
sitioning of running headers and 
footers relative to the left edge 
of the paper instead of the left 
edge of text. That idiosyncrasy 
has finally been rectified; users 
now have a choice. 

File-export options now in- 
clude .RTF and plain ASCII 
with intraparagraph carriage re- 
turns. The ASCII-with-retums 
option is useful for file commu- 
nications, but Word still insists 
on preserving form-feed codes 
in this purportedly unformatted 
file structure. 

Finally, the macro language 
has been bolstered with a vari- 
ety of new features, including 
array variables, variables em- 
bedded in prompts, and the abil- 
ity to detect and respond to low- 
memory and SAVE warning 
conditions. 

All in all, lVard5. Orates asa 
major and worthwhile up- 
grade — and as great news for 
the growing community of 
Word users. Whether the new 
features will be enough to close 
the gap between Word and 
WordPerfect remains to be 
seen. GS 
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Microsoft Word, 

Version 5.0 
Microsoft Corp. 

16011 NE 36th Way 
P.O. Box 97017 
Redmond. WA 9807.3 
(800)426-9400 
(206) 882-8080 
List Price: $450; Node Pack. 
$195; upgrade. $75. 

Requires: 512K RAM. DOS 
2.0 or later. 

In Short: A major upgrade with 
new features in the areas of qua- 
si-DTP and group productivity. 
Not copy protected. 

CIRCLE 431 ON READER SERVICE CARD 
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Best Buy Evei? $1,995 20-ll/Btz 386 
With Monitor, Hanl Disk, 1MB RAM 


HANDS ON 


BY WINN L. RQSCH 

I don't know how it's doing it. 
or why. but Micro I is bursting 
the biggest barrier to buying an 
80386-based computer: price. 
A mere $ 1 .995 buys you the M i- 
cro 1 Power 386-20— not just a 
system board in a case, but an 
entire computer system com- 
plete with hard disk and display . 

It's not just cheaper than any 
other 386 on the market. It's 
cheaper than any 386SX, the 
IBM PS/2 Model 30 286, or 
even an equivalent scratch-built 
computer. The Power 386-20 is 
priced lower than you might pay 
for the parts from which it is 
made — possibly even less than 
a 20-MHz 80386-bascd system 
board alone , 

Price is the only remarkable 
thing about the Power 386-20. 
Mechanically it resembles a 
conventional AT-compatible: 
big. square case, three half- 
height drive bays with front- 
panel access, and one full- 
height internal drive bay. In- 
side. a 285-waU power supply 
sits in the right-rear comer, and 
the .system board fills the bot- 
tom of the left side of the chassis 
with five 16-bit and three 8-bil 


expansion slots. 

The system's 80386 micro- 
processor operates at 20 MHz. 
A socket for the optional 80287 
numeric coprocessor hides un- 
der the hard disk bay. The Pow- 
er 386-20 is compatible with the 
80387 copriKcssor only through 
use of an optional daughter- 
board. 

The only identifying marks 
on the system board of the Pow- 
er 386-20 are the name Preci- 
sion and some Oriental script. 
(Precision is a Japanese board 
maker.) The BIOS, copyrighted 
by American Megatrends, fea- 
tures built-in setup and diagnos- 
tics routines. 

The system board accommo- 
dates the full 8-chip Chips and 
Technologies 80386 chip set 
and sockets for eight 256K or 
I MB SIP (single in-line pack- 
age) memory mixlules. allow- 
ing a maximum of SMB of 32- 
bit memory. Four 256K 
modules rated at 100-nanosec- 
onds provide the Power 386-20 
with its standard 1MB RAM. 
The Power 386-20 supports 
ROM shadowing in the RAM 
beyond the DOS 640K. 

An unlabcled video adapter 
delivers momK'hrome text and 
Hercules-compatible graphics 
on u 1 2-inch Samsung monitor. 


The standard parallel port of the 
Power 386-20 is built into the 
display adapter. The system 
ships with a 10 1 -key Kcytronic 
keyboard. 

Either a Teac 1. 2MB 5'/4- 
inch or 1 .44MB 3 '/ 2 -inch floppy 
disk drive comes bolted into the 
upper-right drive bay. The in- 
cluded floppy-and-hard disk 
controller is a Scientific Micro 
Systems OMTI 8240 that uses 
an ST506 interface and supports 
1 : 1 sector interleaving on the 
hard disk. Micro I's choice for 
its standard hard disk is a Sea- 
gate 1 38 that provides 30MB of 
formatted capacity. The evalua- 
tion unit was equipped with a 
Toshiba 45MB drive, a S235 
upgrade. 

System performance is out- 
standing for the price level of 
the Power 386-20 but middle- 
of-the-pack for 20-MH/. 80386- 
based PCs. Its memory is sim- 
ply interleaved and does not 
benefit from caching or other 
exotic technologies. 

All the components (hat 
make up the Power 386-20 rank 
as first rate, but the construction 
quality of our evaluation unit 
was mcditKrc. While the chas- 
sis was solidly put together, the 
system board was improperly 
mounted, resulting in discern- 


iLi^ FACT 
FILE 


Micro 1 Power 386-20 
Micro I 

557 Howard St. 

San Francisco, CA 94 1 05 
(800)338-4061 
(415)974-5439 
List Price: $1 .995 (includes 
system, keyboard, mono- 
chrome display and adapter, 
floppy disk drive, and .30MB 
hard disk). 

Requires: DOS 3.0 or later. 

In Short: A mediocre 20-MH/ 
386 machine at a phenomenally 
low price. 
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ible curvature across its width. 
The front-panel reset button was 
not connected nor was the hard 
disk activity indicator. The yel- 
low turbo-mode indicator 
glowed constantly, brightening 
somewhat when the hard disk 
was active. 

All of these problems can be 
quickly solved with a little tin- 
kering. and that's the bottom 
line. If you're willing to put up 
with a little extra work (and 
have the knowledge to do it), 
the Micro I Power 386-20 rates 
as the best buy around . ki; 


Micro 1 Power 386-20 vs. 
Compaq Deskpro 386/20 


T he Micro 1 Power 386-20 stands up admirably against the tttree times more expensive 
Compaq Deskpro 386/20. A quicker hard disk than the one provided would lessen 
the throughput tfifferences that appear in the DOS Fite Access (small record) benchmark test. 


Tha 80386 Instnictlon Mix benctunsrk last 
measures the time it takes to axecute a 
selected series ol processor-intensive tasks. 
The test program uses 60386 instruction 
code. These instructions are a subset of the 
total processor Instruction set. 

The Conventional Memory bw>chmark test 
alocates 2S6K ol conventional memory and 
treats X as a series o( 64-byte records. Then. 
16,384 random records are read irtto and 
written from this memory. The result shown is 
the average of the read and write times. 

The DOS File Aeeeee benchmark tati 
measures the throughpu rale of Ste disk 
bek)g tested, hi this case, throughput times 
are measured in terms of how long the disk 
takes to perform common DOS file- 


menagement functions. Five tasks— Ale creation, 
sequential fHe write, sequential fHe read, random 
file write, and random Me teed— are timed and 
the results summed. 

The test is carried out for two different types of 
fiJss— smaO-record hies ani targe-record 
files— that are used by convnon PC applications. 
Fies created using small records are typteaXy 
used by database management 
progrttTte, and large 
records are typicaXy 
used for word pro- 
cessing and sprear^ieet 
roes Loading a DOS 
program is also simulated 
by Ihe large-record test. 



DOS DOS 


Access Access 


Performance Times 

80386 

Instruction 

Conventional 

(small 

record) 

without 

(large 

record) 

without 

(Times given hi seconds) 

Mix 

Memory 

cache 

cache 

Micro 1 Power 386-20 

3.13 

0.59 

70.65 

9.30 

Compaq Deskpro 366/20 

2.91 

0.41 

56.80 

9.40 
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BASICS 

BASICS II 

DECORATIVE 

Roman 

Roman Italic 

Coop 

Helvette 

Amertype 

Sttbep 

Rockland 

CiaCtty 

Beget 

Cfumcelbr 

Optimis 

Oma 

BOOK 

SANS SERIF 

FIXED 

Garamet 

Avanti 

Courier 

Basque 

Gillies 

Prestige 

Centrum 

Olivia 

Letter Gothic 

Palatine 

Galaxy 

Line DraiAf 


V/ti 


AnyTwoGlyphix 
Font Sets-$l 49.95 


. n price alone it’s a 
Igreat deal, but 
'there’s more, 
lots more. 

Glyphix fonts save you 
hours of downloading and 
megabytes of storage 

because they’re generated “on the fly” from within 
WordPerfect and/or Microsoft Word. Our unique font 
management software builds drivers and adds them to 
your standard list of fonts. You simply pick your fonts 
from the menu and your selections are created and 
downloaded to the printer when you print your 
document... in seconds. 

And Glyphix fonts will work right alongside any 
Bitstream and/or Hewlett Packard soft fonts you may 
already own so once you have our font manager you 
can go right on saving as you add fonts to your 
library. That’s important because using the right 
typeface can be as important as choosing the right 
words. That’s why the WordPerfect 5.0 font menu 
supports up to 256 fonts. They add professional style, 
impact and just the right tone to your letters, memos. 


reports, documents and 
presentations. 

Start saving today. 

Choose any two Glyphix 
font sets for just 
$ 149 . 95 . That’s eight 
scalable LaserJet fonts 

from 6 to 60 point’', in portrait and landscape, 
italic, bold and bold italic for $149.95. And if 
you don't already have our WordPerfect or 
Microsoft Word Font Manager, order one and 
any set of four Glyphix fonts at our regular 
price and we’ll send you a second set of four 
fonts, absolutely free! Both of these great offers 
are good through February 28, 1989. 

” " OTOERTOLrFREE i* ' 

800-237-9383 S 

IN DELAWARE CALL (302) 429-8434 'WSK' 



Hom Man^^ 

□ WofdPcrfect 5.0 $79.95 

□ MS Wofd 4.0 $79.95 

Glyphh Font Disks 
cuntain lour typefaces 


Name 









7jd 

Ttl 



□ Basics 

□ Ba.sicsil 

□ Book 

□ Decurath'e 

□ San Serif 

□ Fixed Ftmls 


$99.95 

$99.95 

$99.95 

$99.95 

$‘)9.95 

$99.95 


Include $5 shippn^ and handling with all orders 
.Add $2.50 fur second item and each additional 
Item .All S«fie products carry a ,50 day. nxincy 
hack guarantee 

aiECKS Ftt.ABLK- S^HE INT'L LIT) 2/28W 


‘Glyphix fonts require an IBM PC. AT. XT. PS/2 or compatible with 64K RAM: a hard 
drive: LaserJet Plus. Senes II or compatible printec; MS-OOS 2.0 or later. Glyphix 
lets you print up to 30 point type on a LaserJet Plus and up to 60 pt. on a ^nes II 
without addilonal memory Gly^ix Font Managers are available for Microsoft Word 
and WordPerfect 4.1.4.2 & 5.0. Glyphix fonts work with most popular word 
processing software. Ventura Publisher and Aldus ftigemaker. 

Glyphix is a trademark of SWFTE International. Ltd. All other products are trademarks and /or registered trademarks of their manufacturers. 


(ilyphh IVpcface 
Caiak^ Disk 


$5.00 


Si/yfiB 


PQ Bia 219 Knckbmd, DE I9'’.52 


C Swfte International. Ltd 1988 
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Headmm flne-l/j|js Software Carousel 
With Memmy-Mmiagement Innovations 


HANDS ON 


BY EDWARD MENDELSON 
Calling Headroom a memory 
manager is like calling Houdini 
a handcuff manager. 

Helix Software’s $95 mem- 
ory manipulator performs more 
death-defying escapes from 
DOS's 640K straitjacket than 
any other program avail- 
able — and Headroom doesn’t 
need anything more than a low- 
ly 8088 to work its magic. 

While you work in your 
word processor. Headroom lets 
you press a key to switch in- 
stantly to a spreadsheet, and 
then another key to switch to a 
database, and then another key 
to switch to a graphics program. 
Each program can have its own 
set of associated TSRs, or you 
can have TSRs that work with 
all applications. Each time you 
jump from one application to 
another. Headroom stores the 
unused program and its TSRs to 


expanded or extended memory 
or to disk. In effect, you can 
have megabytes of applications 
available at a keystroke. 

Users of SoftLogic Solu- 
tions’ SoftH’are Carousel have 
enjoyed similar functions for 
years. But Headroom adds new 
dimensions for swapping both 
applications and TSRs. 

Headroom lets you pop up a 
TSR over a graphics program by 
storing the graphics screen and 
switching to text mode when 
you want the TSR. The graphics 
screen returns afterward. Head- 
room can even swap Microsoft 
Windows out of memory. 

Better still, the program 
slows TSRs outside of DOS 
memory, swapping them into 
DOS when needed. Although 
this function is available with 
other utilities, nothing does it 
with Headroom's panache. 

Unlike other TSR managers. 
Headroom does not need to re- 
serve a huge chunk of memory 
in DOS equivalent to the largest 


of your TSRs. It knows how to 
claim DOS memory when need- 
ed, and only when needed. It 
can be set to swap in a screen- 
capture utility when you press 
PrtSc. It can swap in a print 
spooler whenever an applica- 
tion sends data to the printer. It 
can swap in a screen blanker 
when you haven’t touched the 
keyboard for a few minutes. Or 
it can swap in a TSR communi- 
cations program when it detects 
a character at either serial port . 

With careful installation 
(generally requiring a phone 
call to tech support), you can 
even swap complex multifile 
TSRs like Lotus Express in and 
out of memory at a specified 
lime. And Headroom knows 
that some applications can’t tol- 
erate multiple hotkeys, so you 
can turn them off at any time. 

Memory-management pro- 
grams are inevitably precarious 
to work with. Headroom, 
though remarkably robust for so 
new a program, can still be 


•JH F A C T 
U F I L E 


Headroom 
Helix Software 
8.1-65 Panicls Si. 

BriarwiKxl. NY 1 1435 

(718>262-87S7 

List Price: 595 

Requires: I28KRAM.1X),S 

2.0 or later. Not copy protected. 
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pushed to the breaking point 
without your trying very hard. 
Helix warns that you should 
swap applications only at 
“safe" times and that all data 
should be saved before you 
jump to another program. 

Headroom requires 52K of 
RAM compared with Software 
Carousel's 32K , and Headroom 
is less mature and reliable. But 
the package accomplishes feats 
that Carousel doesn't even at- 
tempt. If you’re weary of grap- 
pling with DOS’s memory-han- 
dling limitations, this is one 
magic act you won’t want to 
miss. OS 


NEC CD-ROM Drive Worics with PCs, PS/2s, Macs 


II \M),S ON 


BY LORI GRUNIN 

NEC is hoping to establish itself 
among the small group of CD- 
ROM drive makers with its 
$999 Intersect CDR-77 — an ex- 
ternal, SCSI-based drive. 

To use the drive you must 
also purchase one of NEC’s four 
$199 SCSI Interface Kits, 
which include device drivers 
and Microsoft’s CD-ROM Ex- 
tensions, as well as a SCSI 
adapter for some machines. 
Equipped with the appropriate 
kit, the drive works with a PC, 
PS/2, NEC MuItiSpeed, or 
Macintosh. The CDR-77 reads 
High Sierra. ISO 9660. and 
Macintosh HFS file formats. 

Installing the CDR-77 is 
easy. Slip the SCSI adapter into 
any full- or half-size slot, con- 
nect the cable from the drive to 
the port, plug the terminating 


resistor into a connector in the 
rear of the drive, and plug in the 
power cable. 

A configuration program 
and brief manual guide you 
through DIP-switch adjust- 
ments If the CDR-77 clashes 
with another peripheral. 

The Interface Kit comes 
with software that installs the 
drivers and updates your CON- 
FIG. SYS and AUTOEXEC 
.BAT. The CD-ROM exten- 
sions can be configured to use 



expanded memory and a speci- 
fied number of buffers for cach- 
ing, but the installation program 
doesn’t ask you for your desired 
defaults. You must later edit 
AUTOEXEC.BAT to take ad- 
vantage of these options. 

You slide CDs into a plastic 
caddy that you then insert into 
the drive. With an access time 
of approximately 500 millisec- 
onds, the drive falls at the faster 
side of its competition. While 
not nearly as fast as a hard disk, 
it certainly isn’t irritatingly 
sluggish on an 8-MHz AT, 

The total cost of the CDR-77 
matches that of similar drives. 
NEC, like other vendors, 
throws in audio capability to 
ease the pain of the high price. 
But. at the time of this review, 
the software necessary to play 
audio CDs was not yet ready for 
release — a frustrating omission 
given the dearth of software for 
this purpose. 


The difficult decision is 
whether or not to buy a CD- 
ROM drive. If you are as yet un- 
decided. the NEC offering 
won’t send you dashing to your 
nearest retailer. But if you are 
planning to buy. the NEC is as 
good a choice as any . OS 


F A C T 
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NFX’ Intersect C’I)R-77 
NEC Home Electronics 
(USAHne. 

1255 Michael Dr, 

Wood Dale. 1160191 
(312)860-9500. 

List Price: $999; SCSI Inler- 
faceKit,Sl99, 

Requires: 640K RAM recom- 
mended. IK)S 3. 1 or later. 
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THERTS A EAX ON YOUR DESK. 


ADD THE COMPIETC IAX/960010 YOUR PC 
R)R JUST $699. The Complete FAX/9600™ lets 
you communicate with any Group HI fax 
machine in the world. Even with other com- 
puters equipped with a fax board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 
E^TOUSLWith our Hot Key, you can send 
directly from your word processing program 
with just a few quick keystrokes. 

OPERATES IN THE DACKGROUND.The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
you’re working on. 

When a fax comes in, you can view it 
immediately, save it, or print it out while you 
continue to work. 

SEND TO ANTONI, ANYTIML There’s a directory 
for frequently dialed numbers you can use 
to create different distribution groups. With 
one command, you can send a fax to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 


lower. To make sure a busy phone line doesn’t 
get in the way of delivery, automatic redial 
keeps trying until your fax gets through. 
CONIPIETE SCANNER SUPPORL The Complete 
FAX/9600 supports all popular scanners, 
including Canonf BEST,™ Microtek and 
Hewlett-Packard. It comes on one easy-to- 
install board that takes up a single slot. It 
even comes with a 2-year warranty. 

WHAT YOU HEED. Just an IBM* PC or com- 
patible with a hard disk and graphics card. 
With that and $699, you’re in business. 

There’s also an optional on-board 2400 bps 
Hayes-compatible data modem available. 

And if you want a 4800 bps fax, ask for The 
Complete FAXrit comes with a long list 
of features for just $399. 

For more infor- 
mation about The 
Complete FM/9600 
or The Complete 
FAX and the name of 
the dealer nearest 
you, call today. 

1-800-634-5558. 



TheComplete PC 


521 Cottonwood Drive, Milpitas. CA 95035, (408) 434-0145 FAX (408) 434-1048 

0 1988 TheCo(n(rie(« PC. TheCompMe PC. 71)e Complete PAX. and TheComplete FAX/9600aretmdenuirfcs of TheComplete PC. Inc. All other names are trademarks or reffistered trademarks of their respective companies. 
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TOP TEN SELLERS — A 5-Week History 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


WordPerfect 5.0 
WordPerfect Corp. 


Quicken 2.0 
Intuit 


T he so-called home mar- 
ket for PCs is evident 
every year right around this 
time. It starts before Christ- 
mas and ends in early April as 
the tax season soars to its 
frantic close. 

Software Publish- 
ing’s word proces- 


PC Tools Deluxe 4.3 
Central Point Software 


Value Pack 

Lotus Development Corp. 



READING THE CHART 


The Top Ten Sellers list ranks PC 
business programs according to their 
sales totals in the week ending Decem- 
ber 1 7. The chart that appears to the left of 
each program's name shows how the program's 
sales ranked each week for 5 weeks. The hash marks 
at the bottom of each chart represent each of those 5 
weeks, beginning with the week of November 14. Dramatic 
shifts in a particular program's ranking may be the result of 
seasonal factors or sales promotions conducted by individual retail- 
ers. More than 12,000 individual locations contribute to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 

PFS:First Choice 3.0 

Software Publishing Corp. 

a dBASE III Plus 1.1 
Ashton-Tate Corp. 


sor (PFS.Professiona! 
Write) and integrated pro- 
gram (PFS:First Choice) are 
used mainly in offices, but 
they are still popular choices 
for those who work at home 
and those who bring home 
from the office. Their very 
strong performances in this 
week’s list is a result of both 
strengths. 

Last season, TurboTax 
led all tax preparation pro- 
grams in sales, and it looks 
like it’s going to repeat. See 
this issue’s After Hours 
section for a review of 
TurboTax and its 
competitors. 


M 



PFS:Professional Write 2.0 
Software Publishing Corp. 


TurboTax ’88 
ChipSoft Inc. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


These questions were posted on PC MagNct soon after 
dBASE IV shipped and tested the interest in moving to 
SQL servers, given the strong investment most PC 
Magazine readers now have in dBASE applications. 

Considering the strong interest in new features 
shown by responses to the last question, Ashton-Tate 
has to be worried that sales of dBASE IV are not 
stronger; the long-awaited upgrade made it into the Top 
Ten Sellers list the week after it shipped but dropped 
out soon afterwards. 


What is your interest in providing 
dBASE users access to a multiuser 
SQL server? 


Not at all 
interested 

Not very 
interested 

Somewhat 

interested 



Extremely 

interested 
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APPLE TRIES NEW SEDUCTION OF DOS USERS 


IBM and other PC-compatible 
makers have made precious few 
concessions to the growing 
popularity of the Macintosh, but 
Apple suffers from no such tun- 
nel vision. The newest upgrade 
in the Mac line packs a 3 !/i-inch 
disk that can read disks written 
in DOS PCs and comes with a 
program that emulates the DOS 
environment. 

The new Mac (which had not 
been officially named at the time 
of our sneak preview) looks like 
the Mac SE but is faster than a 
Mac II, thanks to its Motorola 
68030 processor. It realizes 
John Sculley’s long-standing 
dream of easy file sharing be- 
tween Macs and PCs. 

The magic comes from a new 
program called SoftPC by Insig- 
nia Solutions. The software 
emulates an Intel 80286 and lets 
Mac users set aside a DOS parti- 
tion on their Mac hard disk. 
Applications perform at a level 
roughly equivalent to an IBM 
PC AT on programs like Ven- 
tura Publisher, Microsoft’s 
Flight Simulator, and Lotus I -2- 
3. An early version of the new 
Mac scored 1.9 on Norton’s SI. 

This may remind you of the 
empty promise made when the 
Mac II was introduced in early 
1987. A coprocessor board de- 
veloped by AST was supposed 
to make the Mac II a beefy 


switch-hitter; it was an expen- 
sive failure thanks to abysmal 
screen handling and a manda- 
tory external floppy disk drive. 
It was cheaper to simply buy an 
extra AT and network the two 
machines. 

This time, Apple’s hopes 
are tied to a much more prom- 
ising emulator. SoftPC has 
been running since 1986 on 


management had wanted to 
make the Mac more DOS com- 
patible right from its earliest 
days in 1 984 but they were over- 
ruled by Steve Jobs and the crea- 
tive team. 

Running PC software on an 
alien machine may not be im- 
portant to you, but it is to Apple. 
With sales now running at $3 
billion annually, the company 
has a lot of momentum and is 
looking for room to grow. The 


SoftPC has been running since 1986 
on Sun-3 systems and can emulate 
the DOS environment on a DEC VAX, 
HP Spectrum, or Mac 11. 


Sun-3 systems and can emu- 
late the DOS environment on a 
DEC VAX, HP Spectrum, or 
Mac II. 

SoftPC is an application 
program that emulates all as- 
pects of the PC, providing the 
full 8088 instruction set and 
BIOS calls. It runs in a window 
on the Mac. MS-DOS is in- 
stalled underneath it, and 
Mac’s FileFinder sees the 
DOS disk as one huge file. 

Apple will press the com- 
patibility issue even further by 
lining up network card manu- 
facturers for this machine very 
early. 

Ironically, Apple's top 


need to move files between a 
Mac and a PC is such an easily 
solved problem that, in the great 
scheme of things, it’s trivial. But 
in the psychological trenches 
where salesmen work, PC-Mac 
file sharing is a grand notion. 

Signposts 

With the installed base of DOS- 
compatible PCs now well past 
16 million in the U.S., this 
shouldn’t come as any surprise, 
but somehow it does. Z-Soft has 
now shipped more than 1 mil- 
lion copies of PC Paintbrush. 
That’s partly the reward of lon- 
gevity (it first shipped in Octo- 
ber 1985, making it the first PC 


paint program), and partly a side 
effect of the continued growth 
of Microsoft Windows. . . Is the 
world ready for software fix)m 
Donald Trump? The first tie-in 
between a software game and 
the casino owner was recently 
hatched. Trump's Castle, the 
game, is not unlike Trump’s 
other deals: a small software 
publisher (Intracorp) did all the 
work, and Trump’s name goes 
on the box. The $34.95 program 
includes six casino games 
(blackjack, craps, keno, and so 
on) and coupons to lure you into 
Trump’s Atlantic City casino. . . 
Lucasfilm, the movie produc- 
tion company founded by 
George Lucas, has been gearing 
up its PC software games divi- 
sion with little success so far. It 
sells several programs, 
including Maniac Mansion, 
which was a fairly lackluster 
mystery-adventure (see After 
Hours, PC Magazine, October 
31, 1988). In an effort to bring 
more “intergalactic” Holly- 
wood technology to the PC, the 
games division is being merged 
with Industrial Light & Magic 
(Lucasfilm’s team of masters of 
illusion that created the special 
effects for E.T. and Who 
Framed Roger Rabbit?). The 
first software project is a movie 
tie-in with Indiana Jones and 
the Last Crusade, a motion pic- 
ture slated to open in May. 

— Gus Venditto 


How important is it to protect your 
investment in dBASE programs 
while migrating to an SQL server? 


How important are extensions to 
dBASE like windowing, graphing, 
and data validation? 
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T he more invaluable your data is to you, the more you’ll 
value Verbatim® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floi^ies can copy. 

Consider this: Verb^m DataLife® 

Softies are engineered to perform an 
average of 50 million revolutions. That^ 15 
times the itxlustry standard. 

Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5^4" 
disks were the first flqipies to be factory formatted. 

Verbatim also gives you plenty to consider when it comes to 
data protection. After aU, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That^ 
Verbatim c^ers advwtages like DataHold™ and DataHc^ 11 



anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 

For the worlds ultimate data protection, DataLifePlus flof^ies 
have an exclusive DuRont Teflon® coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed a lifetime warranty. 

\%rbatim data cassettes and cartridges, 
8," 5K4" and SVi" diskettes. For people vbo put a premium on 
performance and protection. 

For more information on the full line of hi^-quality 
Verbatim products call 1-800-538-8589. 

9 TefkMi is a DuRint registered trademark. 


^ \ferbafiin 

” A Kodak Company 


□OINCS MORE FOR THE DATA PROCESS ' 
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son 286i Accelerator forXTs Runs at 
12.5MHz, Wbilcs m 8086 MacIwKS 

m\ 


IIAMtS ON 


BY JONATHAN MATZKIN 


The SOTA 286i from SOTA 
Technology is designed to meet 
the upgrade needs of PC and XT 
users — whether their machines 
are 8088- or 8086-based. This 
half card accelerator uses an 
80286 processor running at 12.5 
MHz to rev up the performance 
of most PCs. XTs, or clones. In 
addition to its broad hardware 
compatibility, the SOTA 286i 
appears to be compatible with a 
wide range of software. In the 
past, few accelerators have 
worked in both 8088 and 8086 
machines, and some have 
balked at running some com- 
monly used software. 

The $499 accelerator card 
offers a I6K static RAM cache, 
expandable to 64K , and connec- 
tors for several other options. A 
$149 floppy disk drive control- 
ler on a daughtercard lets you 
add up to four floppy disk drives 
of any density and has serial and 
parallel ports. There are also 
memory expansion and cache 
expansion options. 

As is the case with many oth- 
er accelerator cards. installation 
of the SOTA 286i is not for the 
faint of heart. You begin by re- 


moving the 8088 or 8086 from 
your PC’s motherboard. That 
operation is fraught with possi- 
bilities of damaging the proces- 
sor. Once you have successfully 
negotiated this tricky obstacle, 
you relocate the 8088/86 to the 
SOTA 286i. 

There are also several 
jumpers that have to be set on 
the card, according to whether 
you are using the accelerator in 
an 8088- or an 8086-based ma- 
chine. You must also reposition 
another chip in the 286i to suit 
the type of machine you are 
speeding up. 

Once the hardware installa- 
tion is complete, software setup 
is comparatively simple. You 
just write a call to SOTA’s de- 
vice driver into your CON- 
FIG.SYS file that enables the 
16K static RAM cache, which 
delivers most of the noticeable 
speed increase. If the cache isn’t 
enabled, then the 80286 has to 
slow down to match the PC’s or 
XT’s slow system memory, and 
the results are hardly worth the 
effort. 

I tried the SOTA 286i in an 
8088 machine (an ancient XT) 
and in an 8086-based Victor 
VPC II. When properly in- 
stalled. it worked fine in both 
machines. After installing it in 


the Victor, I successfully in- 
stalled and ran Microsoft’s 
Flight Simulator, which has de- 
veloped into something of a 
standard for compatibility test- 
ing. I also tried Lo/u5y-2-i, Xy- 
Quest’s XyWriie, and Quarter- 
deck Office Systems’ 
DESQview without incident. 
Fastback Plus from Fifth Gen- 
eration Systems, which uses 
hardware DMA, also ran fine. 

Benchinark>Test Results 

The processor speed benchmark 
tests for the XT with the SOTA 
286i installed show a marked in- 
crea.se in performance. The Do- 
Nothing Loop, Integer Add 
Loop, and Prime Number Sieve 
benchmark tests all ran at about 
twice the speed expected of an 
8-MHz IBM PC AT. Other tests 
showed less-dramatic in- 
creases. Only the 128K NOP 
Loop test produced seemingly 
anomalous results. 

This lest actually produced 
slower results, by a small mar- 
gin, than would be expected 
from an unmodified XT. The 
reason is simple — the test effec- 
tively disables the SOTA 286i’s 
RAM cache, leaving the 80286 
to work with the XT's plodding 
system RAM. The additional 
wait states necessary to make 


IHfact 

M F I L E 


SOTA 286i 

SOTA Technology Inc. 

657 N. Pasloria Ave. 

Sunnyvale. CA 94086 

(408) 245-3366 

List Price: S499; floppy disk 

controller on daughtercard. 

$149. 

Requires: 8086- or 8088-based 
PC or compatible. 
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this work dissipate any speed 
improvement, for the same rea- 
son that booting the 286i with- 
out activating its cache delivers 
performance negligibly faster 
than a plain XT. 

No upgrade, no matter how 
effective, will completely over- 
come the limits of an older tech- 
nology. The SOTA 286i does 
deliver a noticeable perfor- 
mance boost, however, and the 
board seems to be exceptionally 
compatible, both on the hard- 
ware and software levels. It’s a 
good choice for any PC or XT 
owner who wants 80286 power 
and who doesn't get queasy at 
the thought of performing a lit- 
tle motherboard surgery . CQ 


Benchmark Tests: SOTA 286i vs. 8-MHz 
JL^ IBM PC AT and 4.77-MHz IBM PC-XT 

^ he NOP benchmark test, in particular, illustrates the one real shortcoming of 


the SOTA 286i. Because it lacks on-board memory, the SOTA 286i depends 


on a 16K static RAM cache to compensate for the slow native memory of the 
IBM PC-XT. Otherwise, its performance rivals that of an 8-MHz IBM PC AT, 

Performance Times 

(Times given in seconds) 

NOP 

Conventional 

Memory 

80286 

Instruction 

Mix 

8-MHz IBM PC AT 

4.19 

1.27 

8.82 

SOTA 2861 

13.07 

1.87 

7.96 

4.77-MHz IBM PC-XT 

10.16 

5.99 

N/A 


N A — Not applicable not 286-ba$ed 


The NOP benchmark test is designed to measure raw The Conventional htemory benchmark test allocates 
clock speed arx] memory access time while minimizing 2S6K ot conventional memory and treats it as a senes of 
differertces >n microprocessors and the effect of memory 64-byte records. Then, 16.364 random records are read 

caching 7>iis test executes almost nothing but NOP (' No into and written from this memory The result shown is 

Operation”) machine code instructions in a big 1 28K loop the average of the read and wnte limes 



The 60286 Instruction Mix benchmark test measures 
the time it takes to execute a selected series of 
processor-intensive tasks The test program uses 
80286 instruction code These mstruaions are a subset 
of the total processor instruction set 
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watch for our weekly ads in the centerfold of 
Sunday's New York Times second main section. 


EPSON 



LO-500 
24-Pin Printer 

180CP5 n2 con oraft. go CPS <12 CPli 
MiO. Seeciype control panel fric- 
Oon and pull tractor Centronics 
oaranei 

*299« 


EPSON 



264 CPS draft. 54 CPS NIO n2 cpn 
SmartPark paper handing. Select 
type font control par>et Push trac- 
tor Centronics oarallet. 

Super Special 


okidata 



MC 393 

24 pin dot matrix supei^st 450 CPS 
draft. 120 cps 10 mode. Bottom 
and rear feed. Buiit-in tractor. Ep 
son emulation. Paranei/serlal. 

igggoo 

OKI 39K Color printer m STOOO 


Panasonic 





KX-P1092f 
Dot Matrix Printer 

240CP5 draft, 48 CPS Mia 10 12. 15. 
17 and prooortionat Friction and 
adj us taoi e tractor. Craohics Cen- 
tronics paranei 

*2999® 




HEWLETT. 

PACKARD 



HP-2276A 
Desk Jet Printer 

ink iet pnnter. laser quaittv output 
Quiet operation. 240 CPS draft mode 
120 CPS LO mode BulR-ln sheet 
feeder Paralel & RS-232C serial 

*69999 

HP LAsauET w yroorr 


SEC 



PInwriter P-2200 

170 CPS draft S5 cps LO. Built-in 
push / pul tractor. Front Slot paper 
feed. 6 resident type^ces. cen- 
tronics parallel. 

*32999 



Multivision 770 Plus 

14" hi-resoluOon multFscannlng 
color monitor, oigitai and analog 
output VGA. EGA and CM compati- 
Ole up to 800x600 resolution 

$4gg95 



^wnnection 


special 
nited Offer! 

save 45% off 
our regular 
low pricesi 


Hercules' 


.-a--.. 

3W oricesi 

OO c(XJes «n.Dllitte5 mat can M 



.g cotJec capaoianes mat w 

ch pac pcovn* „ 

JSc?™ “ PC scan 2020 


Network Card 
Plus Bundle 

Hercules Graphics Card Plus with 
RamFont* and a lOps compadble 
network port for connecting XTs 
« ATS to Mars indudes Dps for DOS 
& Phone NET connector. 


5299*9 


GIGANTIC 344 
PACE CATALOG! 

Jam-packed with thousands 
of Items In computer^ a/v, 
Fax, Cameras, Electronics, 
Office Equipment and much 
more— ail at the fantastic 
tow prices were famous for. 
All you have to do to get 
your FREE copy Is circle the 
Readers service card. 


FOR CONNECTIVITY 
OUR NETWORKING 


RIAYIIM Ofift 

30 DAY MONEY-BACK GUARANTEE! 

Buy with confidence The acclaimed 286 computer offers high 
quality with exceptional performance and value You also get 
one-vear on-site CE " service and access to our direct Technical 
Support Hotline we’re so sure you’ll be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding its In the original configuration and packaging as deli- 
vered and has not been altered, modified or damaged by buyer 


’ ^ B » a 


286 TURBO 


WITH 12-MONTH ON-SITE 
LIMITED WARRANTY* 


Hard Drive 

Mono-Craphics Systems 

• S0286 processor • S12K RAM 

• 6 expansion slots • 1.2P48 disk drive 

• Battery backed dock/caiendar 

• Hard/fioopy disk controller 

• 101 enhanced keyboard 

• Maxum monographic card 

• 12" monochrome monitor 


40MB Hard Drive «i nis«3 
40MB Hard Drive w mwo 
44MB Hard Drive as miM 
60MB Hard Drive as mseo 



*1699 

*1749 

*1849 

*1999 


ECA 640x350 Can) 6 ECA Monitor iinsteaa of Monoi add *449 

- OTMRB sarvKe Moan m mMs or crt M>vKa locatMis acoMs to oara and taoor on Cfu 
monKor Mono and sonoard EGA n advertised oxka«et. imooara and dBk onm IT 
oe defective m matertM and wonmanno For men 




^rntaconnecoonco -95 

avaiiaDie. ^7^ 9 _ 


LEADING EDGE 

D-3 386 65MB System 

• 80386 CPU. 8/16MHZ processor 

• 2MB RAM 

• 1.2MB disk drive 

• VGA video card 

• VGA monochrome monitor 

• 65M8 hard drive (28m9 

• DOS SJ and OS/2 


'J195 



camPAa 

Deskpro-286 12MHZ 

■ 80286, 12MH2 • 640K RAM 

• svi" 1.2MB disk drive 

• etm Mihiscnbe (3650 hard drive 

• Paranei & serial 

• EnharKed keyboard 


• Six available slots 


*2195 



Deskpro-3S6-S 
Model 20 

• 80386 SX CPU-16MHZ 

• 1146 ennarKed page memory 

• sva" 1.2MB drive • 20MB hard drive 

• video VGA graphics card 

• Parallel & serial port • Enhanced keyboard 



ttonar ooaom 


*3495 


Model 40 AS above w/40Me 


*3995 


All Compaq Computers are waranteed 
solely Py 47st. Photo. 


67 West 47th St. 

CA UC *800189/ ,691860 

1-212-398-1410 
US west 45th St. 

CA lie Itami <611628 

1-212-398-1410 


116 Nassau St. 

CA Lie < 811627 

1-212-608-6934 
E. Meadow Plaza 
Shopping Ctr. 

East Meadow, long island 

1-516>794-3660 



SOLUTIONS, CONSULT 
GROUP(212)2Sa-S105 


TOSHIBA 

T-1000 The K^itest 
and anatest portable 

T-1200 HB XMB T-5200 A 12MMZ 
wtth baodt screen 60286 powemouse 


LAPTOP 

POWER 


T-1I00F 

OkW OHMS 


T-5100 386 poimr 
in a laptop eornputer 


T-1200n 768K mstov cwn 

Dual cnwes. baOdc for 7-1000 



Come In for our low prices! 


NEC Munspeed a-2 *1449 hUdspeed ho 


Call 


UU>-TOP OPTION 

MAXIM 5’A'360KDnvesforToR«AZenRnftNK4CPirt"<’SpecMVrnodee 

MODBMS 


1200 f rr-1000 or zenitn* . , . •169» 1200 frr«*a* *129“ 

1200 for Tosm mot T-iaa>*i«r* atoo f/rotfUn mot t-icdo * 219 “ 

2400 f/Totf«ia or aenfcn* . *219“ 


SaS"* 

• B0386 processor • 2Me RAM • Pagewmte backlit 
LCD dispiav • RBcnaroeaoie • 144M8 Aoppv • 40MB 
drive 

speew«4799 



NEC 

PowerMate- 1 Plus 

1 

80286 Desktop / 



• 1.2MB SVr flooov drive 

• dOMB C28ms drive 

• Enhanced 101 KeyDoaro 

• DOS 3.3 S CW BASIC 

• 3 Internal storage devices S^Vf AB I 

• Parallel/serial ports A 199 i 


& 




AST. 

premium 286 
40MB' Hard Drive system 
^1799 rnttmoaeam 

3S6/MOdel 340 

— ~ *3499 



LEADING EDGE 

Model 02-50 
30MB Mono System 

• 80286-6. 8 6 10MH2 • 640K RAM 

• 1 2Me drive • 12 ‘ mono monitor 

• ECA CCA MOA A HCM adaptor 

• MS 00s 3.2 & CW Basic 


*1595 

D3-65 with 60MB H995 




Zartt 


TO order In N.Y. state call 1-212-608-SM4 

1 - 800 - 221-7774 


out-of-state 
mhfree 

Mail order Addr^ i ^ 

S6 east 19th Street, H.VX. 10003 L= 


East i»fcn — — 

corporate Accounts welcome 

volume purchase pricing available, please call. 

For store locations please see Information ook eeiow 


RightSoft, Inc. 



Right writer 

improves your writing Dy checking 
and analizlng style usage punctua- 
bon, grammer and Offers a solution 
If a problem is found Compatible 
with ail m^r woro processors 

* 54 ** 


Lotus 



1-2-3 

Gives you the most wideN used 
business software spreadsheet, 
graphics and database In one funy 
integrated package 

* 299 ** 


mec4 



Managing Your Money 

The flnancial software that does it 
all! Manages your checkbook ana 
budget, stocks and bonds, real 
estate, taxes, loans and mortgages 
plus more 

*12495 


r 


Kodak- 


NYC ■teref open Sun K>4, Mon-Thur M, M 9-2. long Hand store open 
Sunday 10-S, Monday Wadnwday IM, Thursday IM, Mday IM. 

NO am otarge ror creoc carat pcnonai cnecis are aaeoCEO MOO ae0rt 4 aporowa Min gypping 
t nandiing S&OO wo eer p er aa cnarges on me ttemt ttm ao luperceoet ai oreviotB pc Magaaine 
an we are not retpongote for tvoograpnacai errors ouancitiei may be muted on «me Kemt 

Lease It with Awcss 

i4«e Quotes for cgtfpment becvi e en $K0 6 $5M9 arc Da 
rates and 48— 60 montrty owmenB are Mtatxe nr eoux 
up omv fint payment neeoeoi H and fragnt addnoroi K 
Nona leases onty mcestoM through aeoruarv 19. 1989 


Surge 


with purchase 
latiiiesupDNiKK 
ore^ercjMo^ 


0 on » montnv payments uwer 
c ouroiasas luj ai u $4000 and 
H appiv to cpmmercw and profca 


r^— 5 B 55 r 


Diskettes 

A name that has been trusted for 
guailtY products. And itke al kodafe 
products Kodak diskettes provide 
qualty S reKabWty for data storage 

SW 2S-20 136010 749 

S\4’- 2S4« n.2MB) 1«.99 

" 25-20 (720KI 1549 

$V1"MF2-N0 «14S 


SYMANTEC 



Symantec 

A Winning combinaaon of data 
base word processing and artmdal 
inteHgerKe to provide a powerful 
tool for almost any aopticabon. 

»«.«* 209 ®* 


^ Fifth 
^Generation 

• J T i T £ M J 


CHRGNOS 


* 119 *= 


wiKH-what— When 

Gives you a Sway view of people 
prolecs and ome nsoiafs the peo- 
ple you work with, ^xjr projects 
and task! Displavs dally calendars 
includes pnorttaed to-do Hsts- Re- 
duiremencs; MSOO& IBM i com- 
patibles, hard disk. S12 k ram. 

r'^ASHTOsI-TATEn 




Fastback 

PHIS 


with an amazing array of new 
features Fastback Plus IS the most 
powerful hard disk backup soft- 
ware available ^ __ 

« * 109 ** 


dBase IV 

The recognized standard for data 
management systems, now raises 
that standard to levels of ease use. 
power 5 performance. CompadDle 
w/singie or multiple user environ- 
ments. Offers transaction proces- 
sing. screen refresh, password 
protecbon i data encryption. 

call 


f/BaostM 

lExcel 



The 


^ ^ version 2.01 

best integrated business program 

The best reason to buy it MOWi 

$ 209 ®® 


Requires 28« 
or >86 computer 


IIMRS 


IK. Lasser 
YOur Income Tax 

Easy to use menu simplifies each 
step of tax prepara ti on. Supports 
pnntlng of RS 1040 form. Tax Alert 
Hotline for teiepnone support. 

$4495 




, Inc. 



The award winning fastest 5 most 
comprehensive personal income 
tax planning and preparation pro- 
gram. Over 40 forms Included. 

»• * 449 * 
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Ft^OtackPlus 2.01: Ho More Backif Excuses 


HANDS ON 


BY EDWARD MENDELSON 

The best backup program is the 
one that gives you the fewest ex- 
cuses not to use it. Fifth Genera- 
tion Systems* $189 Fasiback 
Plus. Version 2.01, pulls out 
the rug from under almost every 
antibackup excuse you can 
imagine. 

Do your backups take too 
much time? Fastback Plus can 
back up 10MB of a real-world 
hard disk to a single 1 .2MB 
drive in 4 minutes. Do you tell 
yourself you'd back up regular- 
ly if you could automate the te- 
dious process of selecting files? 
Fastback Plus lets you record 
and play back all the keystrokes 
needed for the most complex 
and selective backup. Too much 
trouble even to find the exact 
files you need to back up or re- 
store? Fastback Plus alphabet- 
izes directories and files on its 
selection screens and backup 
disks. 

Maybe you’re willing to 
back up your own files, but you 
say backups are too difficult for 



Fastback Plus fiives a conser\'aiive estimate of lime and disks required for a backup. 


your coworkers. The macro lan- 
guage in Fastback Plus lets you 
customize messages to remind 
even the most unsophi.sticated 
user to insert the right disk at the 
right time. Or maybe you had a 
bad experience with a backup 
program that gave up when you 
fed it a defective disk. Fastback 
Plus recovers gracefully from 
this and any other stumbling 
block. 

Fastback Plus doesn't even 
allow you the excuse that you 
don’t like its interface. The pull- 


down menu system comes in 
three flavors for beginning, ex- 
perienced, and advanced users, 
each with a different range of 
options. If you don't like pull- 
down menus, you can choose 
question-and-answer menus. If 
you don't tike menus at all. you 
can do everything from the DOS 
command line. 

When you restore files, 
Fastback Plus prompts you for 
the exact disks and warns you if 
the hard disk doesn't have room 
for the files. A minor weakness 


in the program is its lack of a 
quick name-search function to 
find a filename to back up or re- 
store when you don't know its 
directory. 

There’s only one catch to the 
high-speed backups, reliable re- 
stores, and unparalleled range 
of options and conveniences 
you get from Fastback Plus. If 
you fail to back up your disk and 
lose your precious data as a re- 
sult. you're the only one to 
blame. 


FACT 

FILE 


Fastback Plus, 

Version 2.01 

Fifth Generation Systems Inc. 

1 1200 Industriplex Blvd. 

Baton Rouge. LA 70809-4112 
(8(K)) 873-4384 
(504)291-7221 
List Price: $189 
Requires: 330K RAM. DOS 
2 . 1 or later. Not copy protected. 
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MicroStetnn PC Adds Menus, EMS Support 


cs 


HANDS ON 


BY JEFF PROSISE 

If you’re involved in the corpo- 
rate CADD enviroment. 
chances are you’ve heard of In- 
tergraph's VAX-based Irtter- 
graph Graphics Design Soft- 
ware ilGDS). one of the leaders 
in mainframe and minicomputer 
CADD. MicroSlation PC is In- 
lergraph's downsized version of 
/CDS for PCs. 

The latest release, Version 
3.0.0, features a number of en- 
hancements that make Micro- 
Station a faster, more flexible 
product (for an overview of the 
previous version, see “High- 
End CADD: Expanding to New 
Dimensions,’’ PC Magazine. 
August 1988). 

Foremost among the new 
features is support for sidebar 


menus. Past incarnations of Mi- 
croStation were notable for the 
stark screens they presented, 
devoid of any AutoCAD-\\\ie 
menus suitable for selecting 
commands with a mouse. Side- 
bar menus, which can be placed 
horizontally across the top or 
bottom of the screen or vertical- 
ly along the left or right, provide 
quick on-screen access to Mi- 
croStation commands. 

Version 3 .0.0 also adds sup- 
port for up to 8MB of Lotus/In- 
tel/Microsoft expanded memo- 
ry to cache design files and 
increase drawing speed. If Mi- 
croStation senses expanded 
memory at start-up. it will auto- 
matically u.se what's available 
to reduce time-consuming disk 
accesses. Screen updates and 
operations involving cached 
drawing entities can be sped up 
five to ten times. 


Other new features include a 
suite of array commands for 
generating rectangular or polar 
arrays of elements, a chamfer 
command, and support for B- 
spline curves. 3-D views can 
now be shown in perspective. 
Cursor coordinates can be dis- 
played in real time. Snapping 
can be directed to the intersec- 
tion of two elements, and fillets 
can now be applied between two 
arcs or circles. P»'evious ver- 
sions would only generate fillets 
between linear elements. 

If you’re not already tied to 
IGDS, there is little compelling 
reason to buy MicroSlation PC. 
Other microcomputer-based 
CADD packages offer as many 
features and are easier to mas- 
ter. But if IGDS is your game, 
give MicroSlation PC a close 
look. No other package can of- 
fer you file and command-level 


compatibility with mainstream 
IGDS systems the way Micro- 
Station PC SB 


MicroSlation PC. 

Version 3.0.0 
Intergraph Corp. 

One Madison Industrial Park 
Huntsville. AL 35807-4201 
(800)345-0218 
(within Alabama) 

(800) 345-4856 
(outside Alabama) 

List Price: $3.3(X) 

Requires: 640K RAM. math 
copnK'cssor, hard disk. DOS 
3.0 (jr later. Copy protected via 
parallel port key. 
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Quicken is easy 
because il looks like 
your paper check- 
book. There's ^ 

nothing new to 
learn. 


Quicken gives 
you these reports 
in seconds: 

• Budget vs. Actual 
« Taxable Income 

Deductions 

• income and 
Expenses (P&U 

• Rental Property 
Job Costs 

> Accounts Payable 

• Cash Flow /Cash 
Needs 

• Payroll Ibxes. 


Quicken automati- 
cally updates your 
check register, recal- 
culates balances, — 
and prints your 
check-s. 


Quicken prints 
checks even on 
laser printers. 
Preapproved by all 
financial insiitu- 
lions, Quicken 
checks are easily 
ordered through th 
form in the packagt 


Quicken eliminates 
work. It instantly 
writes recurring 
checks without 


StopTaxing^urself. 
Quicken^ $49.95 


Q uicken* is the fastest, easiest way to 
do your personal and small business 
finances. Ybu'U slash time and effort 
every month, plus have perfectly 
organized financial records. Now instead of 
dreading tax time, you’ll save even more hours, 
because Quicken links directly to the top selling 
tax software, J. K. Lasser's Ymrlnconu !Zhx* and 
lUrbolkxT 

Forget Financial Hassle 

Quicken is so automatic, it does your monthly 
financial work for you. It actuaUy learns your 
regular bills. Just confirm the payment amounts 
on your auto loan, utilities, and other bills. 
Quicken does 14 bookkeeping steps and hands 
you the printed checks already addressed for 
mailin g All you do is sign them and seal the 
envelopes. 

Automate YourlkzeSflbo! 
Quicken saves you hours at tax time, because all 
your tax information is right at your fingertips. 
It prints itemized lists supporting tax deduc- 
tions in just seconds. Oi; you can let J. K. Lasser's 
YourlncomeUxx andlU^lhx. quickly and 
accurately read income and deductions horn 
your Quicken records and directly transfer that 
data to your tax forms. 

Know Your Financial Situation 
in Seconds 

Quicken gives you detailed reports such as 
budget vs. actual comparisons, income and 
expenses by category, accounts payable, 
accounts receivables, or P&Ls, on screen or on 
papei; almost instantaneously. 


The World’s #1 Selling 
Financial Software 
Here's why Quicken is the world’s most popular: 


Absolutefy the best mall accounting program 
made. 

-BobSchwabach, Universal Press Syndicate 

This intelligent designed finance program is 
easy enou^ to start using in minutes, yet power- 
fid enou^ to completefy organize boA personal 
and small business finances. 

-Steve Morgenstem, Home Office Computing 


No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you use 
now. You’ll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 

For Personal and Business Use 
No other financial software provides more flexi- 
bility to handle the wide range of personal or 
business needs. Quicken is for service and 
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manufacturing businesses, doctors, consultants, 
designers and retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief horn bookkeeping hassles. 

Hy Quicken FREE for 30 Days 
Order Quicken today from the coupon below, 
or through our toll-free 800 numbec If you’re 
not completely satisfied with Quicken for any 
reason, simply return it for a full, noKjuestions- 
asked refund. 


n 
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[ want to try Quicken on your no-iisk 30^y guaraniet 
[f I'm not completely sansfied. I may return it within 30 
days for a fuD refund Quicken, (49 96 plus S3.00 flip- 
ping and handbng. CaltfomU residents add sales tax. 

Call 800.624-8742 
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□ SW'disk 

□ Si^'disk 


□ Regular IBM version □ DeskMate version 

□transfer Utility to Lotus (optional, S19.95) 

□ Check enclosed (no purchase orders, please) 

□ Visa GMastetCard DAmEx 
Card No. 


Expiration Date 

BbA 540 Univefsity Avenue 
JlIhUlb Palo Aho, California 94301 
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Scientific Graphs, Graph-in-the-BoxStyie 



HANDS ON 


BY LORI GRUNIN 

Number crunchers and devotees 
of New England Software’s 
Graph-in-the-Box pop-up 
graphing package will be de- 
lighted by the company’s latest 
addition to its graphics line. The 
$199.95 Graph-in-the-Box An- 
alytic uses the same interface, 
this time to generate 15 types of 
x-y and double-y plots. 

Analytic pops up over appli- 
cations to let you capture data, 
which you can then massage 
and use to create various scatter 
plots, trend lines, spline curves 
and max-min charts. You make 
selections by toggling through 
lists or diagrams. 

Ostensibly, you can also im- 
port the data in .DIF format, but 
a bug in that option consistently 
locked up both my True Blue 
XT and AT. Aside from enter- 
ing data manually, your only 
other option is first to import the 
.DIF file with Graph-in-the- 
Box (if you have it), next save it 
as a chart, and then pull it into 
Analytic. 

If screen capture were easi- 
er, this wouldn’t be necessary. 
But to capture more than one 
screenful of data requires jump- 
ing in and out of the pro- 


gram — there is no way to scroll 
the application screen while An- 
alytic is “awake.” Still, unless 
you are trying to capture a cen- 
tury’s worth of weekly interest 
rates, you shouldn’t be too in- 
convenienced. The program ig- 
nores any text within the data 
range, which means that if you 
have monthly data, for exam- 
ple, you can’t label observa- 
tions with names of months. 

The program boasts surpris- 
ingly good data-manipulation 
capabilities — logical and rela- 
tional operators, common math- 
ematical functions, and a ran- 


dom number generator, as well 
as procedures to calculate nth- 
order moving averages and dif- 
ferences, percentage growth, 
and class averages. You enter 
formulas in a one-line dialog 
box that you call with F3. Typ- 
ing “undo” in the box will can- 
cel any miscalculations. 

The color handling could be 
better. You can choose from 
among 1 6 colors for each vari- 
able on an EGA system and can 
cycle through color combina- 
tions as you view a graph, but 
the program identifies colors 
only by number. To change any 


F A C T 
FILE 


(iraph-in-the-Box Analytic 
New England Software Inc. 
Greenw ich Office Park. #.3 
Greenwich. CT 06S.^ 1 
(203)625-0062 
Li.sl Price: $199.95 
Requires: 12HKRAM.DOS 
2.0 or later. Not copy protected. 
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individual color you must return 
to the data screen, change “col- 
or 2“ to “color 3,” and regen- 
erate the graph to see what color 
3 is. It would be nice at the very 
least to see how color 3 is cur- 
rently defined when you are 
making a choice. 

Analytic comes with a batch 
utility that lets you create on- 
screen slide shows and auto- 
mate printing. The program will 
output on most plotters and 
graphics-supporting dot-matrix 
and laser printers. 

If you want a package that 
generates sensational graphs 
from as-is data, you could prob- 
ably do better elsewhere. But if 
you love Graph-in-the-Box or 
need to transform the data be- 
fore churning out nice-looking 
graphs, Graph-in-the-Box Ana- 
lytic might just fill the bill. IjS 


Cfassn; Pmgrammer’s &iide l^ts l^xtate 


BOOK RKVIKW 


BY BARRY SIMON 

Evangelists of portable code 
preach that you should leave the 
operating system to the compil- 
er. But performance consider- 
ations often prompt the pro- 
grammer to write directly to 
DOS and the BIOS. The New 
Peter Norton Programmer’ s 
Guide to the IBM PC dc PS/2, an 
updated version of Norton's 
classic 1985 programmer’s 
guide, is intended for people 
who do just that. 

Richard Wilton, author of a 
highly regarded book on PC 
video programming, coau- 


thored this revision with Nor- 
ton. 

The structure and, in por- 
tions, the content of the b^k 
are quite close to the 1985 work. 
For items that existed back then, 
the book retains most of the con- 
tent of the original text. One 
welcome change is the use of 
hexadecimal format instead of 
decimal format for references to 
service numbers. The portions 
of the book concerning areas of 
great change, such as video and 
keyboard, have been complete- 
ly rewritten. And, of course, the 
PS/2-specific material is all 
brand new. 

The book maintains the lu- 
cid. informative tone of the first 


version. Its biggest failing lies 
in its limited number of code 
fragments and in its heavy use 
of BASIC in even those few. 
The only serious error I noted 
was the book’s failure to note 
that services 5. 10, 1 1 . and 12of 
INT 1 6 are not supported by the 
original PC and XT or by early 
ATs. 

Any serious PC programmer 
will want this book on his shelf 
along with Duncan’s Advanced 
MS-DOS (Microsoft Press, 
ISBN 0-914845-77-2) and 
Armbrust & Forgeron’s Pro- 
grammer's Reference Manual 
for IBM Personal Computers 
(Dow Jones/lrwin, ISBN 0- 
87094-765-6). Let’s just hope 
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The New Peter Norton 
Programmer's Guide to the 
IBM PC & PSI2 
By Peter Notion and 
Richard Wilton 
Microsoft Press 
16011 NE .16th Way 
Box 97017 

Redmond. WA 98073 
(206)882-8080 
ISBN: 1-55615-131-4 
List Price: $22.95 
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that this time we don’t have to 
wait quite so long for an up- 
date. ilS 
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Don’t drag your PC along! Take the shortcut 
between programs and files with Software Carousel! 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, there’s one thing they still don’t do. 
And that's work the way people work. 
Jumping from one task to another -from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs-or just look at another file- it’s 
the same old, tiresome routine -saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the "next generation" of computers. 
Or use Software Carousel , and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Vlferd* 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving-or wasting a precious 
moment of your time. Or your computer’s 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file, just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It's like all 
your programs are “pop-ups," just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard about some other 
"environment” programs that claim to do 
something similar to Software Carousel. 

But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel lakes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM”' 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by IX)S. In fact, 
ewn IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 

SOFTLOGtC 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
(603>«27-9900inNH 

CaU 800-272-9900 

IBM itaresiMCTed mdefnarioT yx x 

International BkAmeuMactunoCoipocitian. '' O 
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Ask about our corporate overnight replacement policy 




When you think about speed, think about Spield. 


25MHz 


$2,695 


Model 

386-6 


Truly one of the fastest 386 
computers on the market 
today. 

Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


80386 Running at 20/25MHz and 0 Wail 
State 

IMB of 32 Bit 0 Wait State Ram 

• Keytxiard selectable for 8/25MHz 

• Up to 8MB of Memory on the 
motherboard (using IMB chips). 

Clock calendar with battery backup- 

■ 101 Enhanced Keyboard. 

C Western Digital Dual Floppy and Dual 
Hard Disk Controller 
' 1.2MB Fk^py Disk Drive. 

AT and OS/2 Compatibility. 


MoCM 388-4 

$ 1,995 

Accepts 
Compaq 
memory boards 


I • 80386 Running at t6MHz and 0 Wail 
State 

• 1MB of Static Column Ram. 

• Speed selectable for 4.77l'6/8/16MHz 
L • Clock Calendar with battery backup. 
[ • 101 Enhanced Keyboard. 

• Western Digital 2F-2H Controller. 
1*1 2MB Floppy Disk Drive. 

I • AT and OS/2 Compalibility. 

• 220 Watt Power Supply. 

• Socket for 60287 (daughter card for 
80387). 

• One 32 Bit Slot. Five 18 Bit Slots. 
Two 8 Bit Slots 

« Norton SI rating equals 20.5. 


• 220 Watt Power Supply 

• Socket lor an 60287 

• Socket for an 80387 

• Accepts Weitek 1167 Chip sel 

• Tower Case Available (add $225.00). 

• Orte 32 Bit. Five 16 Bit and Two 8 Bit 
Slots. 

• Landmark speed test equals 336, 

Norton SI rating equals 31.6. 

• Large selection of Hard Disks available from 
20 to 320MB in ESDI. SCSI, RLL and MFM 
drive configurations. 


20MHZ [$2,295 13^-9 

Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


• 60366 Running at 
16/20MHZ and 0 Wait 
State. 

» 1MB of 32 Bit 0 Wait 
State Ram 

• Speed selectable for 
8n6/20MHz. 

• Clock Calendar with 
battery backup. 

• 101 Enhanced Keyboard 


386 and 286 
portable 
systems 
available in 
LCD 640 by 
400 resolution 


Model 286-1 12MHz 

$ 1,095 

Nearly as fast as 
some 386 
computers. 


• Western Digital 2F-2H 
Controller. 

• 12MB Floppy Disk Drive 

• AT and OS/2 Compatibility 

• 220 Watt Power Supply. 

« Socket for Weitek. 80387 

and 80287 

« One 32 Btl Slot. Five 16 
Bit Slots. TWO 6 Bit Slots 

• Norton SI ratirrg equals 27. 


• 60286 Running at 12MHz. 0 Wail State 
•512Kof80NS Ram. 

• Speed Selectable for 6/i2MHz 

• Clock Caler>dar with Battery backup 

• 101 Enhanced Keyboard. 

• Western Digital 2F-2H Controller. 

• 1.2M8 Floppy Disk Drive. 

• AT and 0^ Compatibility. 

• 220 Watt Power Supply. 

• Socket for 80287 Coprocessor. 


DEALERS 


pield 
omputer 
ystems 


Call for our 25MHz 
motherboard pricing 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


1 800 - 338 - 2446 = 

Custom designs to meet vour specific 

require ments. 

All hardware has a 30 day money back guarantee and a 1 year warranty on 
parts and labor. All computer systems are assembled in the USA. burned in. 
and fully tested before being shipped 

Master Card. Visa. American Express, and COD’s accepted Leasing available 
with one dollar or 10% buy out at the customer’s option 
All prices subiect to change without notice. AT, XT. PS/2, and Micro Channel 
are trademarks of International Business Machines Corp OS/2 is a trademark 
of Microsoft Corp. Compaq is s trademark of Compaq Corp 
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np:w on the market 


Fast File Transfer 
Between Your PCs 

For those times when 1 15 kilo- 
bits per second isn't fast 
enough, 3X USA’s 3X-Linkl6 
provides background file trans- 
fer at 500 kilobits per second, 
and up to 1 .5 megabits per sec- 
ond between 80386-based ma- 
chines, according to the compa- 
ny. It can support a maximum of 
16 PCs connected simulta- 
neously. 

The 3X-Link TSR software, 
parallel port adapter, and 12- 
foot cable combination provides 
a network link and printer out- 
put port. The software adminis- 
ters background disk and printer 
sharing and e-mail, all of which 
take place at the same rate of 
500 kilobits per second. 3X- 


Linklb’s dual-window inter- 
face provides such pleasantries 
as commands to search among 
files, overwrite latest versions 
only, and move or copy subdir- 
ectories. 

Additional features only a 
LAN manager could love in- 
clude multilevel passwords and 
a .script facility for performing 
repetitive LAN management 
tasks. The e-mail system’s chat 
mode allows u.sers to communi- 
cate directly via pop-up win- 
dows on their screens. 

List Price: 3X-Linkl6. $199 for 
the first two stations. S 1 39 each 
subsequent station. Requires: 

384K RAM per .station, a parallel 
port. DO.S 2.0 or later. 3X USA. 
One Executive Dr., Fort Lee. NJ 
07024; (201 ).S92-6874. 
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The Complete PC’s 
Add-in Board Blends 
Data, Fax, Voice Mail 

The Complete PC’s lines of 
modems, fax machines, and 
voice-messaging boards con- 
verge in The Complete Commu- 


The Complete 
Communiealor' 5 
fax supports 
hackpromui operation 


nicator, an $899 add-in board 
which merges their functions 
into one handy unit. 

The board’s 9,6()0-bit-per- 
second fax modem is Group III 
compatible, and it supports 
background sending, receiving, 
and printing. Faxes can be sent 
from within many word pro- 
cessing and graphics applica- 
tions, and on-screen display 
permits zooming and scaling of 
images. 

Voice-mail capabilities in- 
clude 999 mailboxes with pas.s- 


by Lori Grunin 


word protection, message for- 
warding, and call transfer. The 
2,400-bps, Hayes-compatible 
data modem comes with Bitcom 
communications software. 

The Complete Communica- 
tor can convert files from Dr. 
Halo 11, PC Painthrush Plus, 
Microsoft Windows Paint, and 



Epson FX graphics formats to 
fax, and can convert fax files to 
TIFF and all but the last. 

List Price: The Complete 
Communiealor. $899. 

Requires: 5I2K RAM, harddisk, 
standard phone line, DOS 3. i or 
later. The Complete K’. .*>2 1 
Cottonwcxxl Dr., Milpitas. CA 
950.3.$; (408) 434-014.3. 
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Two Inexpensive Aids 
For Users ofdBASE 

Not everyone needs multitask- 
ing capabilities — some of us 
just want to be able to exit a pro- 
gram temporarily, go about our 
business, then take up where we 
left off. 

Switch It, a $39.95 utility 
from Black & White Interna- 
tional, makes it easier for 
dBASE u.sers to fulfill this sim- 
ple dream. When invoking a 
memory-hogging application 
using dBASE' f, RUN command. 
Switch It swaps dBASE out of 
the memory between 256K and 
the maximum available, and re- 
places it with the application. 
The reverse (K'curs upon exiting 


the application, and you are re- 
turned to where you left off in 
dBASE. Users can also create a 
menu of frequently called appli- 
cations. 

Switch It can save temporary 
files to disk ora RAMdisk and is 
compatible with Eo.xBASE 
Plus, DBXL, Clipper, Quicksil- 
ver, and Eaftle, as well as 
dBASE III Plus and IV. Black & 
White also sells a $59.95 run- 
time version. Switch It Runtime. 
which can be distributed freely. 

Memory crunches aren’t the 
only problems dBASE users 
face; without a compiler, the 
program can be irritatingly 
slow. The $69.95 dBOOST uses 
a proprietary buffering system 
(cunlinues on page 52) 


Lotus will soon release a 
$195 hard disk utility that pro- 
vides file viewing and searching 
across directory boundaries and 
understands the syntax of com- 
plex queries. 

Called Magellan, the pro- 
gram reads the most popular file 
formats, so that a query of a 
dBASE flic will return a display 
of the database in dBASE format 
automatically; DisplayWriie, 
Microsoft Word, and WordPer- 
fect are among the readable for- 
mats. 

Magellan provides a wide 
range of disk-searching tools 
and enables you to use an entire 
hard disk without worrying 
about specific directory bound- 
aries. An alphabetical file sort, 
for example, will list all files on 


■7 


Lotus’s Magellan 
Sails Through Files and 
Displays Popular File Formats 


the hard disk in every subdirec- 
tory, in the proper order. 

A search for files where 
"John Doc talks about suing 
Sue Smith" lists phra.ses with 
all forms of the root "sue,” in- 
cluding "sued,” "suing,” and 
"suit.” It would also sort the 
files to show the strongest 
matches first. 

Magellan, due out this win- 
ter, was written by Bill and 
Larry Gross, the brothers who 
created Lotus HAL. 

I.ist Price: Magellan. $195. 
Requires: 51 2K RAM; DOS 2. 1 or 
later. Not copy protected. Lotus 
Development Corp., 55 Cambridge 
Pkwy., Cambridge, MA 02142; 
(617)577-8.500. 
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NEW ON THE MARKET 


dBASEAids 

(continued from page 51) 

that speeds runtime by up to 60 
percent, according to its cre- 
ator, Isogon. The TSR software 
will use expanded memory if 
available. 

List Price: Switch It. $39.95; 
Switch It Runtime, $59.95. 
Requires: 15K RAM, DOS 2.0 or 
later. Not copy protected. Black & 


White International Inc., P.O. Box 
1040, New York, NY 10024; (212) 
787-6633. 
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Li.st Price: dBOOST. $69.95. 
Requires: 20K RAM, DOS 2.0 or 
later. Not copy protected. Isogon 
Corp.. 330 Seventh Ave., New 
York, NY 10001; (2 12) 967-2424. 
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$1^9 EGA Data Display Projects 16 
Different Shades of Simulated Color 


Projection-panel technology 
must rely on simulating the 
EGA palette to help you share 
your color presentations with 
the world. Many projectors 
translate each color into a differ- 
ent pattern, such as dots or a 
grid, but Computer Accesso- 
ries’ $1 ,499 EGA Data Display 
performs this feat by mapping 
each of the palette’s 64 colors 


heat-generated dark spots on the 
panel. 

Brightbill-Roberts’s PC 
Partner presentation software, 
which facilitates the production 
of slide shows and performs 
screen captures, comes bundled 
with the panel. 

The EGA Data Display is 
approximately 1 by 12'/2 by 12 
inches (HWD) and weighs 3 



The Computer Accessories' EGA Data Display mounts on any standard overhead pro- 
jector. it does not require a special adopter or software. 


into ones that the projector can 
display — different intensities of 
the LCD pixel colors. It sup- 
ports 16 simultaneous colors 
and 640 by 350 resolution as 
well. 

The EGA Data Display 
mounts on any overhead projec- 
tor and makes use of an infrared 
filter that, combined with a pro- 
prietary fan and airflow system, 
helps forestall the appearance of 


pounds. An optional carrying 
case costs $69.95. 

List Price: EGA Data Display 
(Model A400SC), $1,499; carrying 
case, $69.95. 

Requires: EGA or CGA video 
port. Computer Accessories Corp., 
6610 Nancy Ridge Dr., San Diego, 
CA 92 1 2 1 ; (6 1 9) 457-5500, (800) 
582-2580. 
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PC+lnspire Erasable Optical Drives 


Although OEM versions of 
erasable optical drives have 
been available for several 
months, the first units are just 
now becoming available to end 
users. 

The PC + Inspire from Al- 
phatronix. one of a series that 


LSO, ANSI. ECMA, and Japan 
Study Committee 23 standards, 
accepts 3M or Sony cartridges, 
and functions transparently with 
DOS. The drive has a random- 
access average seek rate of ap- 
proximately 83 milliseconds, 
according to Alphatronix. 




The dual-drive Inspire 
provides I .MMtMli of rewritable storage.' 


includes units for Sun and DEC 
workstations, is a 5'/i-inch sin- 
gle- or dual-drive system that 
uses double-sided removable 
cartridges holding 65()MB 
each. 

The system can support up to 
seven drives, for a maximum 
capacity of 4,55()MB. The 
PC^ Inspire conforms to the 


List Price: K’+ Inspire, single- 
drive unit. $9,995; dual-drive unit. 
$14.9.50. Requires; DOS 3. 1 to 
DOS 3.3. Alphatronix, 4900 
Prospectus Dr., #I0<K), P.O, Box 
1 3687. Research friangle Park. NC 
27709; (919) .544-(XK)l . (8(K))992- 
1770. 
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386 Motherboard/CP 
Turns Your Compaq 
Portable into an 80386 

A time usually comes when 
even the most reluctant comput- 
er user toys with the idea of up- 
grading — gutting that old 
8086/88 and turning it into a 
state-of-the-art machine. When 
the urge strikes Compaq Porta- 
ble or Compaq Plus owners, 
they can replace their original 
8088-based system board with 
Hauppauge's 386 Mother- 
board/CP, a $ 1 ,695 replace- 
ment board running a 16-MHz 
80386 processor. 

The zero-wait-state board 
comes with 1MB of memory 
and updates the machine’s ex- 
pansion-slot configuration to 
one 8-bit, three 16-bit, and one 


32-bit. Memory can be in- 
creased to 16MB, in 4MB incre- 
ments, using Hauppauge’s op- 
tional 32-bit, zero-wait-state 
memory card. 

For another $245, users can 
also upgrade their floppy/hard 
disk controller: $1,870 buys a 
package of both the mother- 
board and controller. 

Hauppauge recommends up- 
grading the Compaq Portable’s 
power supply if the original is 
still in the machine. 

List Price: 386 Motherboard/CP, 

$ 1 ,695; hard/floppy disk controller, 
$245; motherboard and controller, 
$1 ,870. Requires: Compaq 
Portable or Plus. Hauppauge 
Computer Works Inc., 175 
Commerce Dr., Hauppauge, NY 
1 1788; (5 16) 434- 1600. 
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WE WELCOME INTERNATIONAL ORDERS 


1 818 705-4885 FAX 


PaBemakef 3.0 S1I.W 

MMSKAM SMALL MSINUS 

Dasign Cad IH.IO 

Desgn Cad 30 in.BO 

ASmONTATI 

Multimate II m.lS 

Obas* IVs 411.60 

Obase IV Developers Edition 148.66 

Rapidllle 166.60 

Framework II 426.06 

Chartmaster 226.06 

Master Graphics 266.06 

ASKSAMSySTlM 

Ask Sam 236.60 

AVTODCSII 

Autosketch Enhanced 66.00 


Org Phis 66.00 

■LAISl COMPVniM 

Tuibo Power Tools Phis 62.06 

Tuito Async Manager Phis 126.66 

C Tools Hus 62.66 

C Async Manager 126.06 

■LAC ■ntlAAMlMT 

Formtooi W/Greatest Hits 66.06 

MMLAND 

Sprint 126.80 

sidekick Plus 138.00 

Eureka 166 JO 

Quattro 166.66 

Turbo Graphix 66.60 

Reflex 66.66 

Superhey 66.66 

Turbo Prolog 66.86 

Turbo Basic 62.06 

Turbo C 66.60 

Paradox V 2.0 476.60 

Turbo Pascal 5.0 66.00 

Turbo Tutor 4.0 46.00 


1 Dir Plus 1.05 66.68 

MUBAIWAV PfWLISNIlM 
Faastirax 36.00 

MK»UB«ND 

Print Shop 36.60 

Memory Mate 48.06 

M TTOWWAKI 

PC file + 48.00 

CniTKAL MMNT 

Copy II PC 28.66 

Com II PC Option Brd Olx 166.60 

PC Toois Deluxe 36.66 

OHraHOS SOnWAKB 

Who What When 146.60 

CMPSorr 

Ti^ Tax 46.00 

Turbo Tax State 26.00 

Turbo Tax Professional 166.66 

Turte Tax Professional State 116.60 

CLABIS 

Nutshell Phis 216.60 

COMMTIB A6SOaAT66 

Supercalc V 316.00 

Superproject Expert 446.06 

ACCPAC BPI 278.08 

Silverado 66.06 

COMCOimiK DATA 6T6T1M6 

R & R Relational Report 166.60 

C4>n INTIMUTIOMAL 

Corefast 66.66 

DAC 

Easy Accounbng 3.0 66.60 

Easy Pmoll 3.0 86.66 

Bonus f^ 3.0 118.66 

■AtASTOUl 

Procomm Plus 62.66 

■■3 AST 

Dbtast 62.68 

BMITAL nStAKCN 

Gem Desktop 32.60 

&m Draw Plus 176.00 

Gem 1st Word Plus 116.60 

Presentation Team 266.66 

Dwktop Publisher 176.60 

■MITAIA 

Smalltalk V 78.66 

Smalltalk V 286 146.60 

■namvt srsnsu 

X Tree 37.06 

X Tree Pro 68. W 


nmssNnunoN 

Fastback 6166 

Fastback Phis 166.86 

ooMmoax 

Formworx w/FIN 4 RIe 

OOKSOmOABB 

Foxbase Phis 166.66 

Foxbase MuW-user 266.66 

Foxbase Runbme Unlimited 268.66 

FUNK SOFTWARE 

AM»ys JS*!! 

Sideways 40.00 

WNOaiC 60nWA>6 

Generic Cad 3.0 56.00 

Dot Plot VM 

Auto Convert 27.g 

Auto Dimension 27.66 

Solid Modekng/Rendering 176.60 

ilBSOM TOCNNOLOaV * 
inwrite 86.66 


128.00 

46.00 


V Feature Deluxe 

V Cache 

IBM 

te IV . 
4.01 


299.00 

119.00 


39.00 


160.60 

279.00 


229.00 


Quicken 

LAS6BBO 

Go Script 
Go Script Plus 

LATTIC6 

Lattice C Compiler 

LOABINB IMS 

Word Processor W/Spell/Merge 59.00 

Word Processor VI 5 89.00 

LOTBS BBinLOmiBNT 

Al Products CAU 

MATHserr 

Mathcad 2.0 225.00 

MOCA 

Managing Your Money 4.0 125.00 

MOBIDIAN T6CHNOLOBT 

Carbon Copy Plus . . 11160 

MICBOBBArX 

Designer 466.66 

MICBOLOBIC 

Tornado 59.00 

MICBOLmCS 

Gofer 42.00 

MICROPRO 

Wordstar Professional 5.0 249.00 

Wordstar 2000 Plus 239.00 

MICRORIM 

Rbase for Dos 475.00 

MKBOOOn 

Pageview 36.00 

Quick C 67.00 

Word 228.00 

Quickbasic 67.60 

C Compiler 266.66 

Fortran Compiler 266.66 

Macro Assembler 66.66 

Learning DOS 36.60 

Fight Simulator 3160 

Ewel 366.66 

Windows 386 126.00 

MICBOOTBf 

Crosstalk XVI 66.80 

Crosstalk Mark 4 12166 

NANTBCBRT 

Upper 436.66 

MBIT 6MBLANB 60n68AR6 

Graph-ln-The^ox 78.66 

MOBTN 6BM BOfTWARB 

Timesips III 116.60 

PAPBBBAOI BOnWABB 

VP Info 66.00 

VP Planner 86.66 

VP Planner Phis 126.66 

PATTON A PATTON 

Howcharbng II Phis 146.66 

PABLOUa 

Mace Ubities 66.60 


Ize 266.00 

PC 6BPPOBT BROBP 

Lightning 86.60 

Lucid » V 2.0 66.60 

PBACMTBBB 

Complete Accounbng II 161.06 

Complete Accounbng w/Data Query .236.00 


Smarterm 240 266.60 

Referee 46.06 


Notion Ubiibes 

60.00 

Norton Utilities Advanced 

79.00 

Norton (^immandet 

46.00 

7RIMI SOlVtlONS 


Disk Technician 

56.60 

Disk Technician Plus 

76.60 

Q8AI0 SOrrWARI 


Copywrite w/Zerodisk 

CAa 

QBARTBRDtCR 


Oesqview 2.2 

7166 



Grammabk III 

66.60 

RIBHTSOPT 


Rightwriter 

66.60 

SANTA CRBI OMRATION 


Xenix 286 Operabng Sys 

466.60 

Xenix 286 Developement Sys 

466.66 

Xenix 366 Operabng Sys 

536.60 

Xenix 366 Developement Sys 

536.00 

tCITOR 


Project Scheduler Network 4.0 

436.00 

SIMON * SCHUSTER 


New World Writer II 

..66.66 

Typing Tutor IV 

32.06 

sofraoNE 


Mirror II 

36.00 

SOTTLOBIC OOLBTKMf 


Disk Opbmizet 

42.00 

Cubit 

42.N 

Double DOS 

42.66 

o Liberty 

11100 

Magic Mirror . 

56.00 

SOnWARE MASTER 


Flash 5.6 

46.60 

tOnWARI PBRUSHINB 


PFS First Publisher 

76.60 

Professional Write 

.116.06 

Professional File 

.176.60 

PFS First Choice ^ 

?|.I6.60 

Harvard Total Project III . . . 

..446.66 

Harvard Graphics 

..26166 

BTORABB DIM1N6ION6 V- 

. -c 

Speedstor 

out 

STI4ANT6C 


Timeline V3 

..32M6 

Grandvievr . 

.166.86 

Note-lt-Plus 

...46.66 

SQZ Plus 

66.00 

Cambridge Spreadsheet Anatyst. . 

. 66.00 

TRANSEC SYSTEMS 


Masterkey Unlock 

166.00 

dAnalysf 

176.00 

TRAVtLINB BOfTTTARl 


Lapknk Rus 

65.66 

HNISON WORLD 


Prtmmasler Pius 

.3166 

Art Gallery 1 & II & III (Each) 

11.31 

Newsmaster II 

96.00 

WISEWARE 


Prime Time 

65.60 


«rORD PBRIBCT CSMPOBATKMI 

Word Perfect 5.0 236.66 

Word Perfect Network Server 346.60 

Word Perfect Network Add-On 76.66 

Plan Perfect 168.00 

Data Perfect 266.60 

Word Perfect Executive 126.00 

Word Perfect Library 66.00 

TPOBBTICN 

DBXL Diamond 11166 

Quicksilver Diamond 346.60 

X6BOI 

Ventura Publisher 2.0 816.66 

HARDWARE 

ABBAT TBCNNOLOBI66 (ATI) 

VIP VGA 240.60 

EGAWonder 800 246.66 

AfT BBfBABCN 

Six Pack Phis 384K 266.60 

Rampage AT 512K 4M.66 

Rarri^ Phis S12K 566.66 

AST SKI/11 Enhanced 679.00 

ATDIBCR6B 

Monographics Short Card 76.66 

Memory Expansion 384K 216.66 

Modular I/O Bare P/S/Clock 7166 

Clock Board Standalone 42.60 

1200 Baud Internal Modem 0100 

CmXBN 

1200 160.60 

MSP 40 346.00 

MSP 15E 3B6.W 

MSP 50 445.00 


EV 1800 8MHZ AT System 966.66 

EV 1800 10MHZ AT 0 WaH 1179.06 

Evercom II 1200 Modem 79.60 

Evercom III 2400 Int Modem 156.00 

Magic VO For AT 56.00 

RAM 3000 EMS Expansion 69.00 

PtfTM BBNBBATION 
Logk^ Connection 256K 469.00 

NATBS 

Smartmodem 2400 466.60 

Smartmodem 2400B W/Software 466.00 

N6RCBLU 

Hercules Monochrome Plus 166.06 

NBWLBTT PAOUUW 

Laserjet II 1649.06 

Fonts/Carlridges tor Laserjet II CALL 

Above Board 288 W/S12K 429.66 

Above Board Plus W/512K 496.60 

8067-3 (SMHZ) 166.60 

8087-2 (8 MHQ 166.00 

80827 8 Mh4 260.66 

80287 (10 MH9 319.00 

Inboard 386 PC or 386 AT 6M.60 

INTBBNATIONAL BATT6BT 

AT Repiacement Battery 16.96 

AST Six Pack Battery 3.96 

IBWIN MABN6TICS 

120 XT 20MB Internal 336.00 

125 AT 20 MB imemal 339.00 

■6M6INBTOM 

Masterpiece 66.60 

Masterpiece Phis 10160 

Masterpiece Remote 119.60 

L4MIT6CN 

Logimouse C7 75.60 

Lo^mouse Hi Rea 96.00 

Lo^mouse C7 -i- Paintbrush 96.00 

Logimouse W/Cad/Paint 125.00 

Publisher Mouse 125.00 

Scanman 199.00 

BUCBOBOn 

BUS Mouse W/Paintbrush 106.66 

BUS Mouse W/Vlflndows 145.60 

Serial Mouse W/Paintbnish 166.60 

Serial Mouse W/Wbidows 146.06 

MKBOfMBB 

Fast Trap 96.60 

BMBtB BTOTBiU 

PC Mouse BUS Phis 95.00 

PC Mouse Serial Phis 96.00 

NBC HOM6 6UCTBONKS 

Multisync II 629.66 

OBCNID 

Orchid Pro Designer 299.00 

Pro Designer VGA Plus 356.66 

PANAfONK 

KX-P1091I 209.66 

KX-P159S 476.66 

KX-P1524 646.00 

KX-10921 36160 

PABADI66 

Autoswitch 480 169.06 

VGA Plus 296.00 

RLB6 BBYBLOPMBNT 

Hardcard 20 MB 5t9.60 

Hardcard 40 MB 766.06 

ROLABOID 

Polaroid Palette 1469.66 

Polaroid Palette Phis 2396.66 

PRACTICAL PBMPMBBAU 

Practical Modem 1200 krtemai 66.66 

Practical Modem 1200 SA 109.60 

Pracbcal Modem 2400 INT 166.69 

Practical Modem 2400 SA 165.66 

SAHSWM 

Amber Monitor 65.60 

66ABAT6 TBCNNOLOBT 

All Products CALL 

6BMAIABBAPMIC6 

Summasketch 1201 Phis 366.06 

BTIB6M 

Ext 5'A” Drive 261.00 

TOBfMBRTB 

Woridport 2400 Modem 269.00 

WorUporl 1200 Modem 196.60 

TOiNIBA 

T 1000 Laptop 675.00 

T 3100-20laptop 341160 

P321 SL Printer 646.66 

P341 SL 756.66 

P351 SX 117166 


•We welcome corporate accounts 
•Immediate replacement of detective goods. 
•Buik rhscounts 

•Immediate shipment on purchase orders 
from quakfied government insbtubons 


(schools and 
universities included) 

•No hidden charges. 

•No minimum. 

TIRMSt 

Al prices lie subject to change wibxxit nobce. We 


do not guarantee compatibity. No surchaige for VISA 
or MasterCard. 2N surcharge American Ei^ No 
returns without RAI. Short slapments must be 
nobbed within 48 hours. 1541 lestoddng fee on non- 
defeclve goods: S3.S0 C.O.D. charge. Shipping 84.50 
minimum per item, less on buk orders. (M.bO Blue 
Label.) (Higher for some software or hairtware Items.) 

WE WELCOME INTERNATIONAL ORDERS 


Cal Hr prim Nr m saRanre Nin Ml hKhM h 

Order desk 8 ttchnical support opan 
7 am. to 6 p.m. Monday-Frata (PST) 

10 am. to 2 p.m. Saturday (PST) 

P 0 BOX 1566 

8834 Canby St.. Suite 1109-110 

Reseda. CA 91335 

Tetox tPtaiSCOMPU UR/m 616-7064665 


1 818 705-1895 US 1 800 231-6603 CA 1 800 328-4473 US 
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FANSI (kinsole Speetk Screen Writes 


(Q Fl 

P2 ra F4 P5 F6 

F7 F8 

F9 F10 

Fll FIZ Prt 

Scr Pws 


■ Fl 

FZ F3 F4 F5 Fb 

F7 F0 

F9 Fie 

Fll FIZ Prt 

Scr Pws 


• ! 

R • S X ^ a * 

( ) 

Lt- Lt* 

Bsp Ins 

Hoa PgU Hum ! 

Dk/ Dk* Dk' 

Etc t 

e I $ ’X a • 

( ) 

Lt- Lt+ 

Bsp Ins 

Hoa PgU Nua Dk/ Dk* Dk- 

Tab Q 

U E R T Y U 1 

1 0 

P 1 ] 

\ Del 

End PgD 7 

8 9 

Tab Q 

U C R T Y U 1 

1 0 

P ( ] 

N Del 

End PgD 7 

8 9 Dk4 







Dk4 

Cap 

A S D F 6 H J 

K L 

; *• 

KCr 

4 

S 6 

Cap 

A S D F 6 H J 

X L 


HCr 

4 

5 6 

LSh 

Z X C U B N 

n < 

> / 

RSb 

Up 1 

2 3 

LSh 

Z X C U B N 

ft < 

> / 

RSh 

Up 1 

2 3 UCr 







UCr 

LCt 

LAI SP 


RAl 

RCt Lft 

Dwn Rgt 0 


LCt 

LAI SP 


RAl 

RCt Lft 

Dwn Rgt 0 


Arrow Ke^ai Hove Top Cursor 


Fl Key: Copy Top Label to Bottow Label 

Tab Keys- Hove Top Cursor 


FZ Key: Copy Both Tops to Botton Labels 

CR Key: Hove lottoM Cursor 

Ho«e/F9 Key: Reselect Style and Layout 


Under Top Cursor 

End/Fie Key: Write Out Changes or 

Just Exit 


FANSI Console 3.0 provides enhanced keyboard functions, even to older machines. 



BY BARRY SIMON 


FANSI Console, Version 3.0, 
named for fast ANSI, will speed 
up your screen writes and key- 
board action. In my tests it in- 
creased the screen scrolling by a 
factor of three to six times. The 
$75 program also provides en- 
hanced keyboard functions. 

Because it works by replac- 
ing the code in your ANSI. SYS 
file and in your BIOS, FANSI 
acts only on programs that make 
DOS calls or BIOS calls for 
screen and key functions. Mi- 
crosoft Windows, for example, 
comes with its own keyboard 
handler, so it would not receive 
any benefit if FANSI were load- 
ed. As for Lotus 1-2-3, 
FANSI will accelerate its key- 


repeat rate, but it won’t improve 
the spreadsheet’s display per- 
formance, because 1-2-3 uses 
its own screen driver. FANSI 
doesn’t do anything to Micro- 


soft Word, but it does speed up 
both the key-repeat rate and the 
display writes in WordPerfect. 

New features in Version 3.0 
include support for VGA adapt- 


ers, enhanced keyboard func- 
tions for non-IBM-standard 
EGA video modes, and addi- 
tional escape sequences, which 
allow software written for the 
VT 100 to run on PCs. The en- 
hanced keyboard functions 
work even on my old AT — now 
I can use the funtion keys FI I 
andF12. 

Two drawbacks: FANSI 
takes 40K of memory, and it has 
a steep learning curve. But con- 
sidering what it does give me, 
rmaFAAr.5/fan. 

List Price: FANSI Console, 

Version 3.0, program and user 
manual, $75; with technical 
reference manual, $104.95. 
Upgrades available. Requires: 

1 28K RAM, DOS 2.0 or later. Not 
copy protected. Mersey Micro 
Consulting, No Smoking Software, 
P.O. Box 8276, Ann Arbor, MI 
48l07;(3l3)994-3259. 
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Iteepb^ Venttwa PiMstm Tags in 
Yotff Computer’s Memory, Not Yours 



BY EDWARD MENDELSON 

All savvy Ventura Publisher us- 
ers have written macros that en- 
ter format tags and special sym- 
bols into word processor files 
destined for Ventura. However, 
precious few Ventura users 
have all the macros they 
need — or can remember all the 
ones they have. 

Metroplex Digital’s $99 
PubStar is a specialized macro 
program designed to ease the 
task of remembering all those 
tags. You pop it up over your 
word processor. Next, you 
choose a menu with lists of 
paragraph tags, format codes, 
point sizes, font names, special 
characters, or boilerplate text. 
Then you move the cursor to the 
tag or code you want and allow 
PuM/ar to enter it intoyourfile. 
With most word processors, 
PufeS/ar automatically moves to 
the beginning of a line when in- 
serting a paragraph tag. {Pub- 
Star supports WordPerfect, Mi- 
crosoft Word, WordStar, and 
WordStar 2000, but it can also 


be used with a number of other 
programs.) 

Can’t remember the codes 
for the copyright symbol or an 
em dash? PubStar pops up so 
you can pop them in. You can 
let the program collect tags from 
another document or a Ventura 
style sheet and automatically 


BatciiMaker: 



BY BRUCE BROWN 


DOS batch files are supposed to 
make computing life easier, and 
BatchMaker is supposed to 
make writing batch files easier. 
Of course, writing batch files 
isn’t that difficult for most DOS 
users. But if you’re new to the 
game and you want a little assis- 
tance, then BatchMaker, Ver- 
sion 1 .0, is fairly helpful. 

The package contains a se- 
lection-and-execution screen 
for batch files, a full-screen edi- 
tor, and a pop-up calculator. At 
a price of $59.95, BatchMaker 


list them in PubStar' % menu. 

The package includes a sep- 
arate program that strips graph- 
ics characters, surplus spaces, 
and carriage returns from word 
processor files, so you can clean 
them up and then use PubStar to 
help transform them into files 
that Ventura can understand. 


Catch-22 

is strictly a convenience item. 

BatchMaker exists in a 
Catch-22 situation. To use it, 
you have to know enough about 
DOS to know what commands it 
will accept, and DOS can get 
pretty picky. The people who 
could get the most from Batch- 
Maker probably don’t write 
their own batch files, and the 
people who do write batch files 
don’t need BatchMaker. 

You can use word process- 
ing programs to write batch files 
and then save them in ASCII or 
DOS text format. And there’s 
always DOS’s own EDLIN. 
BatchMaker' s, editor, however, 
is more convenient to use and 


PubStar bites off 90K of 
RAM, and its $99 price is high 
for a macro program. But its 
convenient and ingenious de- 
sign make it a powerful rival to 
your homegrown macros. 

List Price: PubStar. $99. 

Requires: 90K free RAM, DOS 
2.0 or later. Not copy protected. 
Metroplex Digital Corp., P.O. Box 
815729, Dallas, TX 75381-5729; 
(214)231-8944. 
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better looking than EDLIN. 

Beyond creating batch files, 
BatchMaker can be used to 
write various kinds of text files, 
but these files must be no longer 
than 500 lines of 78 characters 
each. 

If you want to use DOS 
batch files, save the $59.95 
you’d spend on BatchMaker 
and invest 30 minutes or so in 
learning to use EDLIN. 

List Price: BatchMaker, Version 
1.0, $59.95. Requires: 256K 
RAM, hard disk drive, CGA 
graphics or better, DOS 3 .0 or later. 
Not copy protected. Northland 
Multisoft, Box 7237, Moreno 
Valley, CA 92303-7237; (714) 
924-5781. 
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Jones Appliances 

Profit Margir- 

Monterey Cellars 
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Advertising by Media 


III 






Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro*, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 

Quattro does the impossible. 

Quattro’s advanced graphics include graphs that 
can’t be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet— like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, pnnt, present, discuss and decide. 

Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus* 1-2-3*. Quattro can read and write 1-2-3 and 
Symphony* files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database programs like 
Paradox* and dBASE* and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate pro^m— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, jji OLwirro 

appearances count. 

60-day money 
back guarantee.* 

For the dealer 
nearest you, 
call (408) 438-5300 





BORLAND 

Code:MP08 


MMMi 


rt bMi^t'XHtenMn 
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Brklge/286, 1386: Fit-^atuvd Wmkiws BaMi 
Langia^ Siworts User-Defmed Diak^ Boxes, Meim 


HANDS ON 


BY BARRY SIMON 
A friend once remarked ihat you 
learn the Apple Macintosh in 1 
day and pay for that ease of 
learning every day afterward. In 
the same way. you pay for the 
gentle nature of Microsoft Win- 
dows' graphical interface each 
time you toil with loading a pro- 
gram via the MS-DOS Execu- 
tive or cycle through all your 
open windows to get to the ap- 
plication you want. 

Bridge/286 and Bridge! 
386 — full-featured batch lan- 
guages for the 286 and 386 ver- 
sions of Windows — were de- 
signed by SoftBridge Micro- 
systems to make Windows 
easier to use. 

Despite its name. 
Bridge! 386 will run under either 
Windowsl286 or Windows!386. 
In addition, a Bridge Software 
Development Kit (SDK) is 
available, consisting of both 



Thf Bridge hatch file in the lower window is generating both the dialog box and the 
messages in the upper window. 


YES/NO re.sponse or filename, 
or full-fledged dialogs, in which 
you can control positioning of 
radio buttons, scrollable lists, 
and window location and size. 
You can also define your own 
menus and pop-down sub- 
menus. 



The Bridge/286 and Bridgc/.^86 batch files allow you to define your o 
Windows menus and submenus with simple commands . 


products and a number of ad- 
vanced tools. A Presentation 
Manager version is also in the 
works. 

Two of the most notable fea- 
tures of this batch language con- 
cern control of the keyboard and 
display aspects. You can set up 
dialog boxes — either “quick 
dialogs" to gel things like a 


A powerful On Key com- 
mand allows you to assign 
Bridge commands to specific 
kcy.strokes within each applica- 
tion. Forexample. you could ar- 
range to define Ctrl + Alt + E to 
load Microsoft Excel if it is not 
already loaded and. in any 
event, to make Excel the active 
application. The Bridge com- 


mand can call an entire subrou- 
tine and can even place key- 
strokes in the keyboard buffer 
for a particular application to re- 
ceive. 

While these commands are 
powerful, there are some an- 
noying limitations. For exam- 
ple. you can't distinguish the + 
on the lop row from the + on the 
numeric keypad, and you can 
define hotkeys only within indi- 
vidual programs or within all 
Windows applications. The 
ability to deHne global hotkeys 
with a single command would 
be a real plus. 

Bridge understands Win- 
dows at an intimate level. There 
are Bridge batch commands to 
move and resize windows, to 
cut an area to (he windows clip- 
board. and to change the active 
application. 

The array of language ele- 
ments available with Bridge is 
comparable to the best DOS- 
level batch extenders like Be- 
yond Bat, Command Plus, and 
Extended Batch Language. It 
offers variables, arrays, and 
several powerful constructs, in- 
cluding for loops, if-thens, go- 
tos, and gosubs. The case con- 
struct is conspicuously missing. 
You can branch on whether a 
given application is loaded or 
whether a given file exists. 
There are also informative error 
messages and a trace facility. 


The Windows environment is 
especially pleasant for writing 
batch files since you can split 
the screen between the Notepad 
where you type the batch files 
and the Bridge output area. 

Bridge also boasts powerful 
network support, including a 
feature that allows several sta- 
tions on a network to exchange 
messages with commands trig- 
gered when a message is re- 
ceived. 

For the more detailed dialog 
boxes and menus, (he syntax 
can get tedious. There is help on 
the way. though, in the form of 
a special Bridge file editor. 
Now included as a beta version 
in the SDK. the editor allows 
you to interactively arrange the 
dialog boxes as they appear and 
have the code generated for the 
Bridge batch file. 

Bridgel286 and Bridgel386 
are Impressive programs. If you 
use Windows with a variety of 
applications and have any facili- 
ty with languages, you'll want a 
copy — provided you can get 
past its price — pretty high for a 
utility. Ill; 


I'iH FACT 
FILE 


Bridge!2B6, Vmioa 1.0 
Bri^t!3B6t Version 1.0 
SoftBridge Microsystems 
Corp. 

1 25 Cambridge Park Dr. 

Cambridge. MA 02140 

(617)576-2257 

List Price: Bridge!286. SI49; 

Bridge/386. $299; Software De- 

velt^mient Kit, $695. 

Requires: 5 1 2K RAM (640K 
recommend^). Microsoft Win- 
dowsl286 or Windows/386. 

EXDS 2.0 or later, 
in SiKNi: Enhanced batch lan- 
guage for the Windows Mviron- 
ment. Includes user-defined 
menus and dialog boxes, a key- 
board stu^CT, and macro capa- 
bility. NiMcopy protected. 
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INTRODUCING PARADOX 3.0 




spreadsheet is the only program you've used before, 
Paradoxgets you upand runningimmediately with just a Vl 


Mulii-tabU form dynamically dis^ayit^ information from three related tables. 


WfeUv Soriwarp Saks 
Srptraibei- 36, 1068 


You don’t have to be a pn^mmer to have easy access to 
our highly sophisticate, powerful relational database, 
Paradox* 3.0. 

Paradox 3.0 is all powerful and never painful because it 
makes all the complex inside 
moves, you don’t. While it 
does the complex for you, the 
complexity is hidden beneath 
clear, natural, even intuitive 
pathways and patterns that 
make life easy for you. 

With Paradox 3.0, there are no 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don ’/ 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 


Record-locking and Auto-Refresh make 
the network safely network 

Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone In the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is loolang at up-to- 
the-minute information. 



Paradox, for the looks of things 

Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 
Paradox instantly turns your tables into graphs with 
one keystroke— and in multiuser 
environments, with a few 
keystrokes your graph can show 
up-to-the-minute changes. Not 
only does everyone get the 
picture, they get an accurate 
picture. 


V . “Query-by-Example” for example 

Use this checkmark and you’re using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angeles customers bought more 
than 5 pairs of white shoes. First V" the customer field, 
then type “LA,” “white,” and “>5,” and you’re done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 


Award-winning Paradox Family 
Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 
database category. 



60 day money-back guarantee* 


it out 

To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) 
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Introducing ASTRO. The latest aesthetic - and 
logical - advance in computer design. This 
unique integration of technology and art will add 
super-efficiency to your operation - without any 
of the terminal illnesses caused by the last 
generation’s big footprints. And without a single 
sound to interrupt your most intimate thoughts. 
ASTRO is a stand-alone, big-brained business 
computer who's beauty will capture pride of 
place on any desk, without imposing on valu- 
able workspace. The slim, compact, 
dynamic keyboard matches the ini- 
mitable elegance of ASTRO itself 


Razor-sharp, razor-slim styling houses incredible 
capacity. It is available as a P.C.. X.T. and as an 
all powerful A.T. with up to 6mb RAM on board, 
and lOOmb internal high speed disk storage. All 
housed in an elegant low profile unit It operates 
independently - or it can be networked for even 
more intelligence. 

See it Admire its slender classic lines. Touch 
it And come to appreciate just how much 
brain-power lives within its beauty. But a word 
of warning to the wise. Pretty soon you'll 
be in love - and this time it'll be the 
real thing. 


Astro. 





*222 Cedar Lane, TeanecK 
NEW JERSEY 07666-3309 
Telephone: (201) 907-0462. 
Telefax: (201) 907-0463. 

CIRCLE 277 ON READER SERVICE CARD 

CALL TOLL FREE 
1-800-521 -ASTRO 


Kfrciri; 


Proof that brains and beauty 
do go together 
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PC UPDATK 


AMnsselope Addresselope, the envelope-addressing utility 
ExpMdS from Barry Watzman. can now accumulate as 

Pfitttilig many as 16 addresses and print them simulta- 

C^f9citf neously. Version 2.0 also has the ability to print 

a message on the envelope for advertising or 
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by Paula Seefeldt 


CompanUtB 
extends Text 
Feetures 


M4r«afa>»H OiMtiy UaM. 


Addresseiope promotional purposes and provides automatic 
noH prints address capture and return addressing. Addres- 
mfssagfs. selope. Version 2.0, is available for $46.95. 

Barry Watzman, Mansfield, Ohio; (419) 756- 
5295. 


S^PflCBMBgic Magic Solutions has added a scheduling func- 
Mtlds tion \oServiceMagic, its field service manage- 

SchBdoliog tnent software. This feature provides an overall 
personnel view and access to individual sched- 
ules. Users may also view customers’ service 
histories and review service calls, parts ser- 
viced, and problem descriptions. 5€’rvireA/a- 
gic is S4,0(X) for a single u.ser, with an optional 
Report-Generator available for $995. Magic 
Solutions Inc., Franklin Lakes. N.J.; (201) 
891-6383. 


ITC AutOIIIBtBS ShareData has added several new features to its 
ffygffcaftg InvestorTracking Capability (ITC). Version 
RdpOftS simplifies the preparation of a prospectus 

for an initial public offering and can automati- 
cally generate an overhang report. Upgrades to 
Version 2.0 are available for $2,500; new pack- 
ages retail for $5,000. ShareData Inc. . Sunny- 
vale, Calif.; (408) 746-3666. 


JUltOttIBnu Automenu, the shareware menu product from 
PfOVidBS Magee Enterprises, has added Network En- 

RdtWOfk hancements. Version 4.5 is fully network com- 

fffftOTCfffltPflte patible and has several new features designed 
for greater ease of use. The updated product of- 
fers faster screen writing, an improved menu- 
building facility, and the ability to execute 
menu selections from DOS. Upgrades are 
available for $10 and new products will contin- 
ue to retail for $50. Magee Enterprises. Nor- 
cross, Ga.; (404) 446-661 1 . 


XjrQoesf 

Expands 

Tachalcal 

Support 


ACCPAC Price 
lacrease 


Forecast! 

Extends 

Regression 

Variables 


Jurisoft has released a new version of its redlin- 
ing program, CompareRite. Version 3.0 offers 
several new features, including the ability to 
distinguish between changed text and text that 
has been moved within a document. The up- 
graded package also provides a ’ 'Skip Text' ' 
option, a “Compare Footnotes” feature, and 
the CompareRite Viewer that allows users to 
choose from three different methods to view 
drafts. A single key command is used to auto- 
matically move the user from one change to the 
next. Upgrades are $15 to registered users and 
$30 to other users. New packages are available 
for $129.95. Jurisoft Inc . , Cambridge . Mass . ; 
(617)864-6151. 


XyQuest has expanded its technical support 
service. The new services include expanded 
hours, an electronic reference board, subscrip- 
tion ioXyWrite Application Notes, and an up- 
date to the current copy of XyWrite III Plus . 
XyQuest's technical support staff will be avail- 
able during expanded evening hours and phone 
support is free to registered users. XyQuest 
Inc., Billerica, Mass.; (508) 671-0888. 


Computer Associates has increased the prices 
of its ACCPAC accounting products. The 
ACCPAC Plus core line has increased $100 to 
the new price of $795 per module. Computer 
Associates, San Jose, Calif.; (408) 432-1727. 


Forecast!, Intex Solutions' forecasting pack- 
age for Lotus users, has added a statistical anal- 
ysis capability. Version 2. 1 also supports up to 
12 regression variables, handles 300 observa- 
tions, and performs 52-week seasonality for 
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Forecast! has week-of-the-year analysis. Diagnostics pro- 
addedsuuisti- vide mean absolute percentage error (MAPE) 
caianatysis. and degrees of freedom for all nuxlels. Up- 
grades are available for $45. and new packages 
retail for$145. Intex Solutions Inc., Needham, 
Mass.; (617) 449-6222. 
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Bulldog 

loves low prices! 


COMPAQ 


386 Desk Pro 40/60/130 

$3950/4895/6289 

286 Desk Pro 12 mhz 1695 

Compaq II Model IV 2879 

Compaq Port. 386 

Model 40/100 5649/7199 

Compaq III 

20mb/40mb 3595/4150 

Compaq 386-S model 

1/20/40 2925/3465/3695 

Compaq 386-25 1 10/300 


90 day warranty through Bullduq 

IBM 

PERSONAL SYSTEM/2 

Model 30 w/2 floppy .. 

$1310 

Model 30 w/1 floppy 


1725 

Model 50 Z"- 20/30/60 

2550/ 

Model 60 40 meg 

2750/ 

3450 

3295/ 

Model 60 - 70 meg 

.3650 

Model 70-60 meg 

.4325 

Model 80 - 40 meg. .. 

.4270 

Model 80-70 meg. .. 

...4875 

Model 80 - 115 meg. 

.6195 

90 day warranty through Bulldog 

MATH COPROCESSORS 

Rn.3S7-9n 

$444 

8(1.387-?.S 

744 

«n.3-S7-16 

-.399 



8n?R7-in 

269 

8087-3/8087-2..- 

104/149 


COMPATIBLE 


8MHZ TURBO 

1 floppy, 640K, AT style keyboard 

8 slots, 4 drtve bays, monographics card 

nxmo monrtor -_,...$725| 

Cobr System add $150 w/20mb 
add $269. w/30 mb add $289 
90 day warranty through Bulldog 

286 BULLDOG 10 MHZ 

1 ni) Ram, 12 floppy __„$1095 

Bulldog 386 16 mhz, I mb Ram. 

12 flc^jpy $1795 

One year on-site vcananty! -$50 


AST 

AST FVemium 286 Mode! 80. 1 0 mhz, 0 wait 
state. 512K. DOS. keyboard. 12 

V 'ppy $1495 

AST FVerraum 386 Mcxiel 300 
20mh2 . 12 floppy. 1 mg., DOS, 
keyboard— $2875 


AST computer cany a 1 yeaar uenaniy 


LAPTOPS 


NEC Multispeed EL... 1549 

NEC Muttispeed HD 2299 

Toshiba 1000 825 

Toshiba 1200 2299 


Toshiba 1200F.. 

Toshiba 3100 

T3200 


1395 

3095 

3745 

T5100 4795 

Zenith Super Sport 

20 mb 2325 

Zenith Super Sport 

286 20 mb 3399 

Epson Laptops!! Call 


GRAPHICS CARDS 


ATI VGA 

EVEREX MICRO ENHANCER... 

$269 

149 

GENOA SUPER HI RES 

199 

GENOA VGA 5100/5200 

239/359 

HERCULES GRAPHICS 

181 

HERCULES IN COLOR 

219 

ORCHID DESIGNER VGA w/256 . 

229 
179 

PARADISE VGA Plus 

265 


479 

QUADRAM EGA PLUS 

179 


239 

STB CHAUFFEUR HT 

STB Multi Res. II 

VEGA DELUXE 

135 

169 

189 

VEGA VGA 

265 


MULTI FUNCTION BOARDS 


AST Advantage w/128K $229 

AST Advantage Premium w/512K 309 

AST 6 PACK PLUS w/384K 245 

AST 5251-11 PLUS Enhanced 559 

AST RAMPAGE 286 385 

AST RAMPAGE 286-2 

for MODEL 50/60 549 

AST HOTSHOT 355 

EVEREX MINI MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above Board 286 w/512K 379 

INTEL Above Board PS286 w/512K...409 

INTEL Inboard 386 w/Adapter 1075 

INTEL Inboard 386 for PC w/1 mt3 799 

INTEL Above Board II 

for PS/2 w/o K 259 

IRMA BOARD II 685 

LOGICAL Connection 

256K/512K 429/499 

ORCHID Ramquest Extra w/o K 279 

ORCHID Ramquest XT/At w/o K 225 

ORCHID Ramquest II 2 w/o K 169 

ORCHID Tiny Turbo 286 259 

ORCHID Twin Turbo 349 


MICE & MISC 


256KChips/64K Chips Call 

Sales Hot Line 1 - 800 - 438-6039 


GENIUS MOUSE GM6-I- $59 

MICROSOFT MOUSE w/windows 135 

MICROSOFT MOUSE 

w/PC paint brush 99 

MOUSESYSTEMS MOUSE 89 

LOGITECH MOUSE C7 

Plus/Hi Res 69/89 

LOGITECH Scan Man 199 

Z-NIX Supermouse w/Dr. Hale ill 59 

KODAK DATA SHOW 750 



BULLDOG 


COMPUTER PRODUCTS 


We accept VISA. 

MasterCard. 
American Express 


3241>E Washington Road • Martinez, Georgia 30907 

For information, technical, shipping or returns call: 

(404) 860-7364 or (4()4) 860-6905 
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PRINTERS 

EPSON 


LX 800 180 CPS. 30 NLQ 

.$179 

FX 850 264 CPS. 54 NLQ 

...339 

FX 1050 264 CPS, 54 NLQ 

.429 

LQ 500 180 CPS, 60 NLQ 

...299 

LQ 850 330 CPS, 88 NLQ 

...519 

LQ 950 

...589 

LQ 1050 330 CPS, 88 NLQ 

...719 

LQ 2550 400 CPS, 108 nlq... 

...929 

OKIDATA 


182 Hus 180 CPS, 30 NLQ 

...229 

320/321300CPS, 62 NLQ ....339/465 

390 24 pin 270 CPS. 90 lq.... 

.465 

391 24 pin 270 CPS, 90 LQ.... 

...639 

292 240 CPS. 100 NLQ 

...439 

293 Plus 240 CPS. 100 NLQ.... 

...575 

393 450 CPS. 120 LQ 

...925 

TOSHIBA 


321 SL 216 CPS. 72 NLQ 

.469 

351 SX 350 CPS. 100 NLQ 

...885 

341SL216CPS.72NLQ 

...589 

NEC 


2200 

.349 

5200 

...519 

5300 

...669 

PANASONIC 


lOSOi Model II . 

189 

1091/1092 Model II....199/339 

1524 

...565 

1592/1595 415/459 

3131/3151 285/459 

HEWLETT-PACKARD 


1695 

Desk Jet 

749 

Pacific Data 25-N-l Font. 

...269 

F^acific Data 1 meg/2 meg . 

.309/ 


615 

IBM 



...495 


...589 

6 foot parallel cable .... 

....$19 

We also carry printer 

ribbons for all of the 

above printers. 


Call for pricing 



DRIVES 


Seagate 20mb w/contr. ST225 $269 

Seagate 30mb w/contr. ST238 289 

Seagate 40 mb for AT ST251-1 419 

Seagate 40 mb for AT ST251 349 

Seagate 80 mb ST4096 575 

CMS bYt” ext. 360K for PS/2 215 

CMS SW” ext. 1.2 mb for PS/2 239 

Pacific Rim 5Vi ext. 360K for PS2 179 

Pacific Rim 5Y> ext. 1.2 for PS2 199 

Toshiba 3V4" 720K int 89 

Toshiba 3W 1.44 mb int 105 

Toshiba 5M” 360K int 85 

Toshiba 5V4” 1.2 mb int 99 

Bemouli Box II SVi” 20 mb int 955 

20 mb external w/card 1195 

dual 20 mb external w/card 1769 

Plus Hard Card 40 669 

Plus Hard Card 20 525 

Priam 60 mb AT 629 

Priam 43 mb AT 469 

MODEMS 

Everex 1200 int. /ext 79/115 

Everex 2400 int./ext 139/169 

Hayes 1200/2400 279/419 

Migent Pocket Modem 99 

Practical Peripherals half card 

2400 w/Procomm 159 

US Robotics 2400 direct internal 169 

Supra Modem 2400 ext 169 

Vental Half Card 2400 w/Crosstaik....359 
Ventel 1200/2400 Plus 239/359 

MO^gTORS 

NEC 

NEC Multisync II $589 

NEC Multisync Plus 879 

NEC Multisync GS 199 

NEC Multisync XL 19" . 2199 

IBM 

Mono 8503 $209 

Color Display 8512 459 

Color Display 8513 559 

Color 8514 1195 

PRINCETON 

MAX12 $149 

HX12 419 

HX12E 449 

Ultrasync 529 

MAGNAVOX 

Amber 776 74 

RGB80 $259 

EGA 9CM053 $369 

AMDEK410 $145 



Aldus Pagemaker 3.0 

..$495 

205 


419 


99 

Crosstalk XVI 

99 

D Base IV 

DBXL.... 

469 

125 

Enable 2.0 w/Pcrspectivc 

Fastback Plus 

Foxbase + 

379 

105 

189 

329 


...439 


265 


289 

Lotus 

Lotus Hal 

Managing Your Money 4.0 

289 

109 

125 

189 


279 


93 

Microsoft Windows 386 

119 

269 


135 


239 

Peachtree II Complete 

149 

PFS Prof Write 

119 

PFS Prof RIe 

169 


369 


149 


439 


469 

Super Calc IV 1.0 

285 

Symphony 1.2 

Ventura Desktop Publishing 

439 

...489 

149 

Word Perfect 5.0 .... 

219 
239 

Wordstar Pro 5.0 

239 

TAPE DRIVES 


Everex 60 m b. 

Teac int/ext $550/645 

CMS 60 m.b. int/ext 539/645 

Achives 40 mb internal 299 

CMS 150 mg internal 785 

external 825 

Maynstrcam 60 PS/2 w/card 
for model 50 60 & 80 869 



Orders Call: 1 - 800 - 438-6 

ULLDO 


COMPUTER PRODUCTS 


ty for Info rmation, technical, shippins_or rettims call; (404) 860-7364 Or (404) 860-6905 
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Nor does it lake a genius to see you don ' t need the grounding adapter with this wall out- 
let. (Sofns-are Artistry ad for Turbo Expert) 


Pruning Scissors Hot Inciudeil 

"Siz/.le! Tear through your biggest spreadsheet like butter on this 
Compaq Deskpro 386. Model 60. With an Intel 80386 CPU chip 
cranked up to 20 megaHertz. A 60 megabyte hard drive. A 3.5 inch 
floppy drive. . . . This system’s ready for serious business right 
out of the box! So we include one box of 5.25” diskettes, a surge 
suppressor . . . .” 

— Businessland Direct sweepstakes flyer 


'T OCNT GET IT. WE*YE WVE (T SMUfR.HSIER >WP LESS DOTOWE, 
wp rrmi [Dean 5EU! in EOBev. K>n- i£w CN TIC KOBE Lfl€ w.* 


Amazing Facts I Amazing Facts 11 




Prke 


“Hardware i.s half the story. 
The Connection Coprocessor is 
further enhanced by the Intel 
Communications Amplifica- 
tions Specification, a program- 
ming interface designed to bring 
uniformity to file transfer.” 

— Personal Computing, 
September 1988 (the spec is 
CAS or Die AS, for DCA/Intel 
Communicating Applications 
Specification) 


“And just to make things inter- 
esting. IBM announced two 
new versions of the IBM Model 
30, the E-OI and E-21 systems, 
without IBM’s Mac architec- 
ture, which, if you can keep 
track, is IBM returning to the 
IBM standard.” 

— Associated Press Compu- 
Bug column. Richmond (Va.) 
Times Dispatch, October 16, 
1988 


2 ' 3 . 


Easy as X-l-i. as the box for this Fisher-Price potty trainer declares? Well, youcoutd 
call it an operating environment. 


Have you seen anything offbeat, unusual, or just plain dumb about the computer indus- 
try? if so. then send submissions to Communiques. PC Magazine. One Park Ave. . New 
York. NY 10016. Contributors whose entries are used will receive $50 and a PC Maga- 
zine T-shirt. Don't circle or make permanent marks on submissions that might be re- 
produced as artwork (use a Post-it or mark up a photoct^). In case of duplicate en- 
tries. the earliest postmark will prevail. 

Winners this issue: Carl Thor (doesn ' t take a genius). Ned Benson (Microsoft 
WordPerfect). Sherman Doll (potty trainer). Gerald Reid (IBM Mac architecture), 
Joseph Elletl (CAS spec), Saxton Weir (Businessland). 
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The Ultimate 
in Connectivity! 


Up to 31 
users can... 

• Share Printers 

• Share Plotters 

• Share a Modem 

• Share a FAX 

• Exchange EMAIL 

• Transfer Datafiles 


Example; 17 micros (mixed brands, some on a l_AN) and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL, 

' ' - - 


Systemizing has become the connectivity standard 
at many of the world's largest corporations and 
throughout the federal government. Ten's of thou- 
sands are already in use. The new Systemizer Plus 
is the latest model in Applied Creative Technology's 
line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network — at far less cost and com- 
plexity, and yet with much more versatility. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Up to 62 10 ports, each parallel and serial capable. 

• Compatibility. Mix PC's, LAN's, mainframes, laptops. 

• Easy owner installation. Low cost cabling. 

• 5 min. user training with no support needed after. 

• Flexibility; readily accomodates growth and changes. 

• Powerful distributed buffering (up to 31 Megabytes) 

• Distributed processing for high speed and reliability. 


Call 1-800-433-5373 
to get a FREE demo! 




Copyn^ 1966 6* A(ipk*d Q^MCM TaeXndlegy me 9 * — (tiimt Plm »d 9*W 8«T> n n9 ir» girttiTwfm gt Cnmo^ Ini 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
(214) 358-4800 
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Nothing gets through your workload faster than 
FOXBASE+. Because no other database package has more 
timesaving features. 

Speed is something every manufacturer claims. But we'd 
quickiy point out that FoxBASE+ outpaces every other 
package in popuiar tests by margins so staggering, you'ii 
wonder how you ever managed with ordinary software, in 
fact. FOXBASE+ 2.10 is the fastest dBASE-compatibie 
database system. 

Most publishers claim "compatibility too. But the fact 
that you often have to re-write parts of your program is 
curiously omitted. That's why you'll appreciate FoxBASE-r's 
ability to run all your dBASE applications immediately - • 
without changes. 

FoxBASE-r not only supports the dBASE standard, but 
also allows you to enhance your applications with special 
features which include two-dimensional arrays, user defined 
functions, filtered indexes and new commands to create 
pop-up and pull-down menus. 

Best of all though, is the term "user friendly" Often a 
misnomer for weeks of training with mind numbing 
manuals. Hardly easy. 

That's why FoxBASE-r includes features that enable you to 
get working right away. 

Foxcentral is a new type of user interface. Using 
pull-down and pop-up menus, you can perform every 
important database operation without programming! 


FoxVIew is a screen design tool that helps you create 
beautiful custom data input screens. 

FoxCode is our new applications generator that can 
easily produce the simplest or most sophisticated 
applications for you. 

Ntxi can even document your programs automatically 
with FoxDoc by simply pressing a few keys. 

FoxBASE-r Is available in a variety of versbns for the most 
popular operating environments including MS/PC DOS, 
Macintosh and UNIX/XENIX. There's even a 386 version! 
FoxBASE-f/LAN supports an unlimited number of users on 
a netvrark (No LAN PACKS requiredl. Our Unlimited Royalty- 
Free Runtime allows extrem^ economical distribution of 
an unlimited number of your applications without incurring 
any royalty fees. 

And if you want to add another dimension to your data 
use FoxCraph, the exciting new graphics package from Fox. 

Take a look at FoxBASE-r today, 'rbu won't find a more 
powerful dBASE-compatibie relational database 
management system. FoxBASE-r retails for $395, 
FoxBASE-r/LAN for $595 and FoxCraph for $295 at your local 
quality software dealer Or call 419/874-0162 for rrxare 
information and a free demo-package. Ask for extension 760. 


dBASE is a registered trademark of Ashton-Tate. 
FoxBASEr is a trademark of Fox Software Inc. 


Fox Software 

Nothing Runs Like a Fox. 


FcK Software inc. 118 W South Bounrlarv Perrysburg. OH 45551 Phone #: 419/874-0162 FAX #; 419/874-8678 Telex #: 6503040827 FOX 
Fox Software international intech House Cam Centre Wilbury way Hitchin Herts 5C4 OAP Tel: 0462 42 1999 Fax: 0462 42 15 18 
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Viruses: sense 

AND NC»5[SENSE 


Like it or not, viruses have changed the way we compute. But some people who should be 
helping to solve the problem are acutally making it worse. 


S ome time ago I was on a business 
trip to Cleveland. With me was one 
of my associates, a veddy proper 
young British woman named Liz. Back in 
those early days of baggage inspection, 
passengers could see the X-ray imaging 
screen. We watched as our bags went 
through. In Liz's makeup case, lipstick 
tubes and whatnot fell together in an unfor- 
tunate pattern. I asked, “You still carrying 
that derringer, Liz?” 

You can guess what happened next. 

LOADED GUN No one can deny that 
deranged or vindictive people create virus- 
es and unleash them on an innocent public. 
My unthinking comment 10 years ago 
caused a few problems; a bunch of un- 
thinking actions today are making the virus 
situation worse than it has to be. 

I’ve seen some wonderful nonsense cir- 
culating lately that would be funny if it 
weren’t so scary. One of the more recent 
offerings was a message left on a bulletin 
board from a purported telecommunica- 
tions expert. He alleged that his system 
had been wiped out after connecting to an 
on-line system. He recognized the symp- 
toms of a virus attack — erased files and 
flaky behavior. Worse, the story went, if 
he contacted another system via his 2,400- 
bit-per-second modem, it would be infect- 
ed too. The supposed disease vector was a 
300-bp$ subcarrier channel indigenous to 
all 2,400-bps-and-faster modems. While 
the user merrily uploads and downloads 
files at 2,400 bits per second, the nefarious 
virus takes over the modem through sub- 
carrier signals and subverts incoming bina- 


ry files so that it can spread itself to any 
other 2,400-bps modems. 

We are to believe that the code being re- 
ceived by the subcarrier somehow finds its 
way into the system, there to wreak havoc, 
and then sends itself out to the next unsus- 
pecting system courtesy of this undocu- 
mented subcarrier in 2,400-bps modems. 
The note ended with a stem warning not to 
use 2,400-bps modems, adding that this 
message was being uploaded with an old- 
er, uninfectable 1 ,200-bps unit. 

If you believe this hogwash, consider its 
source: the author signed himself “Mike 
RoChenle.” Pronounce it. Aloud. 

This would be good techie humor were 
it not for the emotionally charged atmo- 
sphere surrounding vimses. Like my un- 
thinking comment at the airport security 
gate, there’s nothing funny about posting a 
plausible story on a public bulletin board. 
Indeed, tbe message elicited a response in 
which a credulous correspondent thought 
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that Mike RoChenle’s discovery exactly 
described a problem he was having and 
thanked him for alerting the world to the 
dangers of 2,400-bps modems. 

HOMEBREW VIRUSES Meanwhile, 
I’ve just seen what may be tbe most ill- 
conceived computer book ever. I can’t 
bring myself to tell you the title, author, or 
publisher. This book about viruses strikes 
me as the height of opportunistic publish- 
ing and bad judgment. 

We get a continuous flow of books for 
review from the various computer-related 
publishing companies. They range from 
benign (Using Quauro) to investigative 
(Once upon a Time in ComputerLand, the 
story of Bill Millard’s fall), to vitriolic (Ac- 
cidenlal Millionaire, a chronicle of Steve 
Jobs’s rise). This one is different. Instead 
of a book offering ways to protect yourself 
against viruses and decontaminate an in- 
fected system, this is a how-to manual. 

Hidden behind flimsy “don’t try this at 
home, kids" disclaimers are source code 
listings for some fairly nasty viruses, in- 
cluding the IBM "Christmas” virus. 
There’s something here for everyone. 
Mainframers will be thrilled with the com- 
plete listing in EXEC of the Christmas vi- 
rus. There’s enough of a BAL (mainframe 
assembly language) virus for any enter- 
prising coder to build a real humdinger. 
And he hasn’t forgotten the PC crowd. 
You have your pick of viruses in assem- 
bler, Pascal, BASIC, and DOS batch lan- 
guage. The author has some swell guid- 
ance for hiding viruses from users and 
system administrators alike, couching de- 
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mReadeir 

Is No Unger 
A Dirty M. 


Remove, Replace, Even Deactivate RAM-Resident 
Programs Wtboat Rebooting Your %stem! 


If you use RAM-resident programs such 
as spell checkers, desktop oiganizeis, 



print spoolers and keyboard macros, you 
know these “pop-up” programs provide 
convenience and enhance productivity. 

The probiem is managing them. Some 
create memory or keyboard conflicts and 
therefore can’t be loaded with others, 
while some gobble up so much memory 
that you can't use anything else PopDrop 
solves these problems by allowing you to 
actually remove, replace, even deactivate 
RAM-resident programs — without 
rebooting your system! 

PopDrop will support expanded memory 
(EMS), so you can manage the “new- 
generation” RAM-resident programs tike 
Sidekick Plus, WordPerfect Library 
and VCacbe And PopDrop also allows 
easy removal of popular network software 

Voted one of “The Best Of The Best 
Utilities” by PC Magazine, PopDrop is 
an invaluable PC tool. 


Other products gobble up to 40K of your 
precious memory. PopDrop provides 
a complete RAM manage- 
ment system with power 
and flexibility while occu- 
pying only O.bK for the 
first layer and 0.2K for 
additional layers. 

PopDrop Keeps 'Dibs 
On Yonr Memory Usage 

Our unique “PopView” screen feature 
displays exactly how much memory is be- 
ing used — you’ll never see another "Insuf- 
ficient Memory" message. 



The PiLpDntp “R>pyieu'" Screen. Fmm here. _>«>« 
can see which programs are loaded, how much 
memory each consumes, and how much is free. 

Contra/ Your RAN 


PopDrop Divides 
Your RAM bno “layers” 

PopDrop works by dividing your 
memory into layers (up to l6), each of 
which may contain several progams. After 
loading DOS and your application pro- 
grams, RAM-resident programs are loaded 
with these layers between them, the most 
permanent at the bottom, the least perma- 
nent at the top. 

You can create batch files to remove 
layers one at a time, or several at once 


If you want to run a RAM disk, a print 
spooler and one or more pop-up programs 
most of the time, but need them out of the 
way to work on a large spreadsheet, you 
can do it easily with PopDrop. You can also 
“activate” and “deactivate” programs in a 
specified layer of RAM that may conflia 
with the program you’re using. 

Ask your dealer for... 

PopDrop" 

Just S49.i 


AtHtilable tm 5% Inch or J Vj inch diskettes. It is compatible 
with IBM PC or compatible and the PS/2. VISA. MasierCMrd 
i>r AMEX accepted. Add S4.SOfiirsttppinf(, Pturida residents 
add 6 percent sales lax. InlerrMtUmal orders add SIO.OO. 

Please iiKlude street address— rut Ptt boxes fiiease 



BLOCPublishing 


800 SW 37lh Ave. Suite 76S. Coral Gables H. 33134 
See Vbur Dealer Or Call (800) 888-2562 1b Order 


Cup>nRhi 1‘Wt, BUK PuMtshtntt Coqi INtpDnip b i rrgtstemi trademark at BLOC Publuhing 
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structive viruses in benign or supposedly 
helpful batch ftles and in the source code to 
programs. 

This book honestly reminds me of a 
treatise on capital punishment where the 
author gets hung up on the techniques in- 
stead of the moral and legal issues: Is lethal 
injection really better than gas? The elec- 
tric chair, of course, is beneath contempt. 
But maybe some enterprising soul will 
bring back the ftring squad. 

I knew this book had gone beyond the 
pale when I got to the chapters on attacking 
hardware, which includ^ techniques for 
destroying monitots and disk drives with 
software. The lone chapter on protection 
techniques is lame. It covers hunter pro- 
grams that look for viruses with known 
signatures, and it breezes over hardware 
protection methods. But the author’s con- 
clusions are obvious: locks keep out honest 
people, and there is tittle defense against a 
determined onslaught. 

The book ends with a treatise on how vi- 
ral programs may be the key to artificial in- 
telligence because of their devious and 
self-modilying nature, implying that the 
work being done on viruses today may re- 
sult in humanlike thought processes for 
computers tomorrow. This makes about as 
much sense as saying that the viral forms 
that subvert our cellular mechanisms to 
give us colds and chicken pox might spon- 
taneously recombine into a new, intelli- 
gent life form. If they ever do, I can’t 
imagine what I might want to say to them. 

Still, there is hope. Antivirus programs 
are relatively effective. Control programs, 
such as FoundationWare’s CPR, check 
date and time of creation, file length, 
checksum, and a few other items to keep 
users’ machines from mnning anything not 
on the approved list. Software vendors and 
operating system designers may have to 
get in on the act. It may become necessary 
to provide separate authorization codes or 
public keys to the file-loader portion of the 
operating system to prevent infected pro- 
grams from running. 

It isn’t that bad yet. Some of us will go 
our entire computing careers without ever 
seeing a vims. Most of us will never be on 
a plane that gets hijacked. Yet we all sub- 
mit to the restrictions that protect the air- 
borne fleet against the whim of the mad- 
man. Can our computers be far behind? ES 
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Introducing 
Lucid 3-D. 
Version 2.0! 

A Remarkable New 
Spreadsheet 
at a Familiar Home Office 
DacEasy™ 

Price! 

^9.95 

(Suggested Retail Price) 

.. Application Software 

Version 2.0 of Lucid 3-D is more than a 


» lOITOaS* PiCK It 

1967 Winner 


bag of new features. It's a maslerwork! The 
original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional ca|>abilities. Last 
year's winner of PC Magazine's Awsird for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn't require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


C/mM ter end ph cterfa; line 
gnphe end more, dkeetty from your 
epreedeheet. 


mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It's no wonder Lucid 3-D was voted Editors’ 
Pick for 1988 by Home Office Computing. 


"Lucid is 

a spreadsheet for 
our limes It Ls technical tour 
de force in an era that seems to haivforgttt- 
ten how to write right code.” PC MAGA/lNi: 

"You might think that a RAM resident spread- 
sheet would necessarily he limited in features. 
We found that Lucid 'i-D is anything hut 
limited in fxiuvr " INFOWDKLD 

Lucid .j-l) is a fxickage that could alter the 
face of future spreadsheets. It offers residence, 
multiple uindows. colour, mouse support and 
rapid execution PC L^SER 

Version 2.0 is Even More 
Amazing! 

Lucid 2.0 
has vasdy 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minimal 
5-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 

which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


You esn opon unttmltod wirtdow* (up to nino on m 
seroon ) tn Wfforont diroctoriot, drlvoo, i 3-0 hvota. 


Version 2.0 
makes doing "what ifs" a 
pleasure! Now build your 5-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 

What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeting 
really exciting! 

Buy Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 

Call Toll Free 
1 - 800 - 877-8088 

^ DacEasy ' 

17950 PrMton Rd. SuHa 600 • Dallu, TX • 75252 

30 Day Menay Back Ouarantae: Oac oflars an uncondrtional 
Quarantee on all products bought dkactly from Dac Software. 

(less shipping charge^. 

Wnkwuin Hardwata Raqu if a w ama: iBMori00%compstibte8. 
256K memory (364K with Graphics), two dsk drives. Mouse 
optional. Tradamarka: IBM, MS-CMjiS. PC-DOS. Lotus f -2-3. wid 
dBase. Lucid 3-0 and DacEasy are trade ma rks of Oac Sofhme, 
Inc. 17950 PrMton Rd , Suite 600. OaNas. TX 75252 
Ludd M> is vxither fine product devetoped by the innovative 
people at PCSG, 


Copyright 0 1988. Oac Software, Inc. All Rights Reserved. 
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“Give us one good reason 
why we should buy 
Macola Accounting Software!’ 



“How about five great ones!’ 


Choosing the right accounting software 
can be a compiicated process. And 
due to the time and money invested, 
this decision should be made only 
once — regardless of how much your 
business grows. 

There’s plenty of excellent reasons 
to buy Macola Accounting Software: 
Here’s five great ones. 

Reason 1: Hexible and 
Powerful. In the words of 
PC Magazine, Macola Account- 
ing Software "is at the top 
of its class ... a flexible, powerful 
system that is well suited to many 
different businesses!’ 

Reason 2: Thirteen Integrated 
Modules. It’s modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 

Manufacturing Bill of Material 
Processor — Material Requirements 
Planning — Master Scheduling — 
Shop Floor Control— Job Costing 

That’s not all. There’s a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola’s 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises. 


Accounting General Ledger — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the onl y high-end accounting 
software written in Micro Focus 
COBOL ... for maximum speed and 
data integrity. Source code is available 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 5: Comprehensive 
Support. TbII-fiee 800-line support 
is available from Macola. Or, utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five of the many great 
reasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, “live” demonstration modules 
and an authorized reseller in your 
area, call today: 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 



SOFTWARE 
P.O. Box 485 

Marion, Ohio 43302-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 
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DacEasy^’^ Accounting. 
''More Than 400,000 Growing 
^Businesses Worldwide. DacEasy 
Accounting leads the industry’ as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine 's 
Editor’s Choice. DacEasy Accounting 
recently was named InfoWorUi'sVx^wcx 
of the Year. Again and again. DacEasy 
proves that it makes a difference. 


In fact, it provides you with more than 
700 reports and “what if forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And. in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 

The only accountinn software to tvin all four 

readers’ contests in the past three years! 
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Since its intrcxluclion in 198S, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
soft^^'are. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or mtxlify. 

All .seven modules (General Ledger. 
Accounts Receivable. Accounts Payable. 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
po.sted once is automatically po.sted to all 
other related modules saving you time 
and ensuring accuracy as well. 


The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3-0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks. W-2's and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world's best-selling payroll and 
personnel management program! 

Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEa.sy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 


DacEasy^ The World's Best Ongoing 
Customer Support and Training! 

Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now. you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tap>e for a fun way to learn 
Accounting 3 0. Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 

A World of Difference In Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99 95 each 
are DacEasy Accounting (all seven 
modules). DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor. DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 


To order DacEasy''' 
Accountii^ Payroll arid 
Graph*Matc by mall Mnd 
$99.99 (each). BonusPack 
$199*99 lo Dac Software 
(address below). (Hiw 


add aslcs lax/$l?.M 
ahlpping imuide lUS.) 


DacEasy Accounting's strength is its 
capability for generating reports 
that provide you with fa.si 
information and ultimately 
belter management decisions. 


DacEasv 


CaU 1-800-877-8088 

(In Canada, (jin S19-747.«)6.9.9) 


Dac Software 

17950 Pn-Mon Road • Suite 800 • Dallas. TX +5Z52 
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Industry 

TRENDS, 1989 



Comparing this year's Comdex exhibitors' guide with the previous year's edition reveals the 
ups and downs in the computer industry in 1988. 


E very year I like to compare the index 
of the Comdex exhibitors’ guide 
with the previous year’s edition to 
see the immediate year-to-year changes. 
Here are the results of this year’s analysis. 

First of all, things are on the upswing — 
the size of the guide has increased from 
528 pages to 596 pages. As usual, the 
number of exhibitors listed in most catego- 
ries of equipment stayed pretty much the 
same. I’m concerned only with changes — 
plus and minus. Immediately intriguing 
are the categories that were completely 
dropped from the listings in 1988: data ac- 
quisition and recording (13 exhibitors list- 
^ in 1987), interactive video (5 in 1987), 
teleconferencing (2), and finally, desktop 
publishing fonts (6). Any company from 
those categories that still wanted to exhibit 
at Comdex had to find a new category. 

DECLINES AND SURPRISES Many 
classifications showed noticeable declines 
in exhibitor interest. There were 15 paper- 
forms-handling companies in 1987, 7 in 
1988. Other downers included label forms 
(from 1 1 to 7), robotics (from 4 to 1), word 
processing equipment (from 15 to 8), secu- 
rity products (from 13 to 6), accelerator 
boards (from 16 to 8), multiuser systems 
(from 49 to 42), computer phones (from 6 
to 2), LAN gateways (from 22 to 15), and 
printer buffers, which dropped from 19 to 
14 exhibitors. 

Many of these declines are easy to fig- 
ure out. Laser printers, which are fast and 
need no buffers or forms handling, have 
grown more popular. Their success affects 
other equipment. Interestingly enough. 


few new vendors entered the laser printer 
fray (there were 39 in 1987, 42 in 1988). A 
bigger surprise was the recovered popular- 
ity of the daisy wheel printer. In 1987 only 
7 vendors were listed; in 1988 there were 
32! Daisy wheel printers win Dvorak’s 
comeback-product-of-the-year award. 

Other notable gains included companies 
specializing in documentation services (up 
from 5 to 13 exhibitors); another surprise 
was that floppy-disk-drive exhibitors in- 
creased from 2 1 to 3 1 . Tape drives showed 
a big gain, going from 24 to 38 exhibitors. 
Also on the upswing were software and 
hardware testing services, up from 4 to 19. 
“Used computers’’ added a few compan- 
ies — from 1 in 1987 to 4 in 1988. The big- 
ger jumps, though, were mostly anticipat- 
ed: LANs up from 54 to 76, personal 
computers up from 87 to a whopping 137. 
And the mice/joysticks list gained a big 
following, with an increase from 8 to 25 
exhibitors. 



NEW LISTINGS The group that fasci- 
nates me the most are the new categories. 
There were 14 in 1988. Some were obvi- 
ously spun off from bloated or confusing 
ones. \^ile listings of computer furniture 
companies appeared down (a drop from 39 
to 27), this was partly because of the cre- 
ation of a category called “cabinets and 
enclosures” (22 exhibitors), which used to 
be included in the furniture category. An- 
other new category, called “page print- 
er,” which had 11 exhibitors, may have 
once been included with the lasers or who 
knows where. 

Other new categories that appeared are 
image processing (27 entries), moth- 
er/daughterboards (59 entries), X.25 
equipment (7), data recovery (4), fault tol- 
erance (3), peripheral sharing devices 
(26), softwaie/medical (10), software/se- 
curity (17), software text management (7), 
and software services (15). 

Although the mother/daughterboards 
listing leads the pack as the most popular 
new category, I didn’t think this indicated 
as important a trend as the final two new- 
comers: facsimile (19 exhibitors) and fax 
boards (31). These two categories confirm 
the single most important trend in the 
world of business, home, or office — the 
sudden and astonishing growth and subse- 
quent acceptance of the fax media as a 
messaging tool. Fax technology wins the 
Dvorak award as most significant technol- 
ogy of 1988. 

You can probably interpret many other 
trends, big and small, from my little list 
here. One thing for sure — the business is 
thriving. 
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FOR THE PRICE OF A 
« GRAF lEVEL SCANNER, GET 
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Now get the high quality of a 64 gray level 
image for a price as low as others pay for 
16 gray level scanners. It’s a value 
that will make your published 
photographs, artwork, and 
reputation around the work- 
place look sharper than ever. 

The 73 OGS also gives 
you greater control over 
your image’s ouq)ut size, file size, 
and resolution. 


It comes with imaging 
cabling and interface, 
compatible with both Mac and 
its small size will fit more 
nveniently on your desktop. 

Let us tell you the other ways it will en- 
ance your image. Call us, at 800-821-2898. 

XEROX MAWG SVSIEMS 


CIRCLE 247 ON READER SERVICE CARD 


Copynghted materia! 






VIEWPOINTS 


■ JOHN C. DVORAK 


Inside track 


IBM's slip is showing. Loose lips sink Big Blue ships. 


I BM has a problem. If there’s a trend in 
this business, it’s IBMers quitting the 
company to woiic for smaller, more en- 
trepreneurial businesses where they can 
m^e a financial killing with stock op- 
tions. This trend can be observed from 
two perspectives. The cynic may say that 
this is all for the better since IBM has 
been clogged with deadwood for years. 
Like a pro football team that’s winning 
all the time, the company is plagued with 
too much complacency and brown- 
nosing. Success hits the wall every so of- 
ten. Just look at the Dallas Cowboys! 
Other observers feel that this is just plain 
nonsense and, simply put, the company 
is suffering a brain drain that will hurt it 
in the long mn. 

Whatever the case, the ex-IBMers 
have one thing in common. Like gradu- 
ates from some common alma mater, 
they manage to keep up with events in- 
side the company. Tliey all talk as if they 
still know exactly what’s going on there 
from minute to minute. This is obviously 
a function of past friendships and the 
common gossip network that these old 
employees remain linked into. Although 
plugg^ into this inside information, 
most of these ex-IBMers don’t feel 
obliged to keep the company’s secrets 
anymore. Why should they? The result 
of this is that we can expect to hear more 
and more inside scoops, gossip, and 
leaks from IBM. 

We can also expect to hear more and 
more “True Confessions.’’ Tales of 
bumbling from the past. 1 was recently 
told about how IBM dropped the ball 
with its convertible just before laptops 
took off in the maiketplace. It seems that 
Lowe and Akers agr^ that the laptop 
wasn’t such a hot idea. So IBM held back 
a backlit black-and-white LCD that the 
company could have rolled out upon in- 


troduction. Now everyone is wringing 
his hands over the long-term possibility 
that a sizable laptop market share may be 
the key to successfully manufacturing the 
personal computer of tomorrow. Already 
we’re seeing articles about how the 
desktop PC may become tomorrow’s 
boat anchor. Anyway, I expect to hear 
more and ntore revealing IBM anec- 
dotes in the years ahead . 

Genuinely Interesting Software 
Dept.: Some software is just plain cre- 
ative. I’m always amazed when I run 
into a product such as System Enhance- 
ment Associates’ new utility. Axe. This 
is the company that helped popularize 
file archiving. Recently the company got 
into a silly legal beef with a competitor 
over the use of the extension .ARC to in- 
dicate an archived file. Ignoring that fias- 
co, let’s look at this fascinating software. 
What Axe does is shrink your .COM and 
.EXE files by as much as 60 percent. Or 
so the company claims. I ran it on a 
bunch of programs and averaged about a 

20 percent size reduction, which is notb- 
ing to sneeze at when you want to cram 
some extra programs on your Toshiba T- 
1000 RAMdisk. Garnering an extra 
lOOK bytes or so can be quite useful in 
portable applications. 

This $50 utility (available from SEA, 

21 New St., Wayne, NJ 07470; (201) 
473-5153) is not a program optimizer. It 
actually compresses the file as though it 
were archived. Placed within the com- 
pressed code is a small executable mod- 
ule that is triggered when the program is 
executed. The module quickly decom- 
presses the program and starts normal ex- 
ecution. You’d never even know it was 
there. It woiics like a champ. If you have 
a hard disk that is filling up or if you use 
any portable, then you definitely need 
this program. 


Exercises in Futility Dept.: I finally 
got called by that IBM/Sears crowd that 
produces a new videotext service called 
Prodigy. It was a direct-sales phone call 
to get me to subscribe. “Do you have a 
computer?’’ “Yes.” “Is it PC compati- 
ble?” “Yes.” “How much memory 
does it have?” “Eight megabytes.” “Do 
you know if that’s more than 5 1 2K?’ ’ 

So I get the start-up disks and try it out. 
If you want a review in two words, try 
these: it stinks. The basic premise of the 
service is that computer users are idi- 
ots. It’s a peculiar conclusion to draw 
about the people you’re trying to sell to. 
The information content is close to inane, 
as if expecting the Prodigy user to be illit- 
erate. Besides superficial condensed 
news and worthless stock market reports, 
there are 5()-word columns from various 
columnists. It’s incredible. There’s also a 
movie review database. 

Wondering how valuable the movie 
reviews were, 1 called up a couple of X- 
rated movies to see how this touchy area 
was handled. Take Debbie Does Dallas 
(please!). Here’s the review/synopsis in 
its entirety: “Football cheerleader tries to 
go pro.” Sounds like family entertain- 
ment to me. Here’s the synopsis of 
Debbie Does Dallas 11: “Cowgirl 
Debbie helps aunt bail out business- 
man.” I’d think little Jimmy could learn 
a lesson about civics with this movie. I 
also checked the database for the cult 
classic Mars Needs Women. The synop- 
sis never even mentions the weird appeal 
of this dumb movie but merely says, 
“Martians threaten to destroy earth un- 
less they are given five women for test 
purposes.” Gad. 

This just exemplifies tbe sballowness 
of this ludicrous service, which is de- 
signed to promote advertising. Yes, at 
the bottom of each screen (which may 
take an ungodly 30 to 50 seconds to 
load!) is some dubious promotion. It 
gets old fast. Folks, this service is 
doomed. GS 
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Full-featured charting. 


If it\wie any other 

thiswouldbe 


There’s only one 
to get complete charting 
and drawing together. 

The new Fr^lance'Plus 
Release 3.0. 

It’s the leading graphics software with dra- 
matically improved charting, enhanced drawing, 
and all new presentation capabilities. 

It means charting 
so improved, it’s nearly 
effortless. With 12 popiilar 
preset formats and many 
style options to automati- 
cally format laige numbers 
, of charts. Plus unmatched 

Now you can scan images such as j 4. i* i iU 4. 1 

photographs onto overheads or paper, data ImKS that make It 



simple to tap spreadsheets 
and databases for graphing. 

And drawing? Create 
simple diagrams, like flow 
charts, to communicate 
concepts and ideas. Then 
enhance your graphics with 
Preeian^msi^^ng symbols aud maps. Or use 

slides an easy uay to make a point, ffeehaud drawftlg tOOlS 

to create unique images like logos. 

Preparing presentations is painless with 
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Full-featured drawing. 


graphics software, 
aonepagead. 

A Calll-«0(^3454043l 


Tkit charting is one uay to help ymi 
emphasize infomuUum. 


a planning tool called 
Portfolio. A device-specific 
“WYSIWYG” preview lets 
you proof before printing. 
And with Screen Show, 
you make presentations 


major file formats includ- 
ing Symphony,* dBase* 
TIFF,SYLK,HPGL,ASCn, 
Fbst&ript* EPS, and Met- 
afile* (CGM). 

Call 1-800-3454043 for a self-running demo 
disk and ask for AKE-1665 
for a 3.5" version, AKE-1688 . 

for 5.25" high density, or AKE- 
1678 for 5.25" low density. 

You’ll see all the ease and 
beauty of Freelance Plus 3.0. 

Btouse even with two full 
pages, we couldn’t show it all. 



on your PC, complete with 
transitions like fades, wipes, dissolves, and more. 

and u/Uh 1-2-3. And it supports all The New Lotus Fteelance Plus 3.0 
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Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK*. 

Sometimes a 
small change in 
your equipment 
canrmeall 
the difference. 

With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That’s the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In feet, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshoot, or just 
sharing data. 

LAN’s were meant to bring 
pecple tog^er. There are greater 
benefits than Just sharing periph- 
erals and trar^erring files. At 
least there are if you’re using 
R2LANfiom CROSSTALK. A 
small change in your equpment 
can make all the difference. 
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Microscft 

vs. LOTUS 

The two giants of the personal computer software industry are steadily moving in opposite 
directions. The future looks bright — but not for both of them. 



S ome comparisons are almost irresist- 
ible: Chicago vs. New York, 
Mercedes-Benz vs. BMW, L.A. 
Dodgers vs. Oakland A's. And Lotus vs. 
Microsoft. 

I’ve written before about what’s hap- 
pening with these two behemoths of the 
PC software indu.stry . Two years ago I said 
that I thought Lotus was moving into a pe- 
riod of great difficulty but would tough it 
out and emerge as a company with very 
good new prrxiucts. 1 think that assessment 
is still pretty close to the mark. 

And a year ago I wrote here that while 
Microsoft had become more technology- 
focused (and remained relatively inept at 
marketing), Lotus had become more of a 
marketing machine (at the expense of 
building its technical prowess). Since 
then, Microsoft hasn’t gotten much better 
at marketing, and from all accounts, Lonis 
hasn’t beefed up its technological re- 
sources very much. 

Today, though, there is a little-noticed 
but absolutely fundamental rift growing 
between the two companies’ apparent pur- 
poses and directions. If I’m right in read- 
ing the tea leaves, Microsoft is in the pro- 
cess of positioning itself to become a much 
bigger, much more important long-term 
player by making the right bets and plays 
today. And Lotus is on a path that will 
hardly lead to extinction, yet will not posi- 
tion it to play nearly so important a role a 
decade hence. 

PC BIAS— FOR AND AGAINST Here’s 
the gist of it: in its product-planning and 
corporate strategies, Microsoft seems to be 


embracing the PC — and the ideas behind 
PCs — without slipping into romantic non- 
sense about the glories of the personal 
computer, and without ignoring the enor- 
mous connectivity-related issues that are 
reshaping our business. 

Lotus, by contrast, seems afraid of the 
PC and sometimes not a little embarrassed 
about it. The fear that the company’s roots 
aren’t deep enough or strong enough — or 
rather, perhaps, that the soil in which those 
roots were planted is too poor to support 
the kind of company Lotus thinks it ought 
to he — is a failure of corporate vision of 
huge dimensions. 

Lotus is now refocusing its develop- 
ment process to emphasize transportable 
code that will let the company move appli- 
cations relatively easily from one “plat- 
form” (read operating system) to another. 
They also want to deliver same-name ap- 
plications that look and mn the same on all 
those platforms. 



Fine. It’s a great idea — developing ap- 
plications that run on all the important plat- 
forms in this business and thus don’t re- 
quire expensive retraining for corporate 
people moving from one platform to an- 
other. And that idea is becoming a check- 
list item for many large corporations as 
they a.ssess which new software standards 
they’ll support, and which applications 
vendors they want to take on as their de 
facto partners for the 1990s. 

But in the course of refocusing its devel- 
opment efforts and product line, Lotus is 
becoming what I’d call a very vertical 
company. Lotus thinks it’s important that 
1-2-3 run on Macs, on DOS PCs and OS/2 
PCs, on Unix machines, and on main- 
frames. Hence the focus at Lotus on porta- 
ble C code, recompiled and rejiggered for 
operating-system platforms as varied as 
Multifinder and VMS. Why else would 
Lotus reach the conclusion that I-2-3IM, 
the mainframe version of 1-2-3, is still an 
important product — sufficiently important 
to keep it in a development process while 
Lotus is grievously late on delivering the 
DOS and OS/2 versions of its leading 
revenue-generator? 

That strongly vertical orientation is re- 
sponsible, I’m convinced, for a lot of the 
strain at Lotus over the last 18 months. 
And it will inevitably move Lotus away 
from its toots, and probably away from the 
possibility of developing genuinely great 
new software for PCs. 

At Microsoft, by contrast, there is a sim- 
ilar emphasis on cross-platform code — 
and even more important, on delivering in- 
teroperability today in such key strategic 
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products as Excel. But the company’s fo- 
cus still remains on delivering products to 
run on PCs. 

Anyone who’s looked closely at Micro- 
soft’s SQL Server plans can hardly claim 


that a relentless PC focus means the com- 
pany doesn’t appreciate the importance of 
connectivity. The client-server architec- 
ture embodied in SQL Server is exactly the 
kind of answer we need now — and will 
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need for the next decade. It marshals the 
resources of each device, server and desk- 
top PC, in a way that makes the most of 
those resources. 

And Microsoft sure doesn’t seem em- 
barrassed by PCs. 

Microsoft’s focus seems to be much 
more on developing a richly horizontal se- 
ries of products: software that exploits the 
PC as a PC and that also reflects a realistic 
understanding of the kinds of products 
companies want to buy today, and next 
year, and next decade. 

HERE'S THE SCORE To the extent 
that this is a failure of one corporate vision 
mnning up against a wiser, more powerful 
view of what will build a strong software 
company in the 1990s, the strong-willed 
and variously charismatic leaders of the 


■ If I’m right in reading 
the tea leaves, Microsoft 
is positioning itself to 
become a much more 
important long-term 
player by making the 
right plays today. 


two companies must get the credit and 
blame, respectively. It’s Gates I , Manzi 0. 
And we’re in the late iimings, folks. 

I’ve painted this with a pretty broad 
brush, and of course that’s unfair to both 
companies — to a degree. Lotus isn’t about 
to stop shipping PC programs, and Micro- 
soft doesn’t have a lock on all the best 
ideas in PC software. But the two compa- 
nies now seem to be set on very different 
paths. 

If we the users, along with the invest- 
ment community and the business and 
trade press, continue to base our compari- 
son of the two companies on quarterly fi- 
nancials, or on difflculties with getting 
products out on time, we will miss seeing 
this profound shift in direction. ES 
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One Drive Fits All 



Only Tecmar Can 
Back Up All Three 
With One Tape System. 

It’s what you told us you 
need. A single tape backup 
system to work with your 
PS/2s™ your classic-bus PCs 
and - here’s the clincher - 
your Macintosh® IIs. Three 
very different architectures 
supported hy one high-speed, 
high-capacity tape system. 

Tecmar ’s not only done it, 
we’ve made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to- 150MB capacity. 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sensei And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, relia- 


bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc. , 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 
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Why Pay More? 



You can have the power and performance 
of the IBM PC/AT for half the price.” 


ALTEC-286/10 $ 875.00 

ALTEC-286/1 2 $ 975.00 ALTEC ZIP -386/16 $1795.00 
ALTEC-286/16 $1275.00 ZIP -386/20 $1995.00 


ALTEC-XT/10 TURBO 
SYSTEM $595.00 
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• 1.2MB FLOPPY DRIVE 
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•80386 PROCESSOR RUNNING AT 
6/8/18 OR 20 MHz 
•1MB RAM (EXPANDABLE TO 8MB) 

• 80287 / 80387 SUPPORT 

• DUAL HDD/FDD CONTROLLER 

• CLOCK/CALENDAR W/BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 

• 1.2 MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENIX/ AWARD BIOS 


TO ORDER, CALL 800-255-9971 

Intematlonalinquiry : 213-888-9100 
Technical support : 213-888-0269 
FAX : 213-888-6687 
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Os/2 AND THE 
CHANGING SHAPE 
OF SOFTWARE 



OSH will certainly affect the way the software we use looks and behaves. It might even make 
some industry software giants vulnerable to serious challenges. 


T he movement from DOS toward 
OS/2 is still in its early stages, but 
the transition is certain to accelerate 
significantly by the end of 1989. By this 
time next year, migration to OS/2 will be 
under way at a rapid rate. 

At the same time, Microsoft Windows 
will continue to provide a path to many of 
the benefits of OS/2 for users who do not 
want or cannot afford to buy the additional 
processing power, memory, and disk stor- 
age that OS/2 requires. By providing the 
Graphical User Interface of the OS/2 Pre- 
sentation Manager on less powerful sys- 
tems, Windows will offer many users a 
less-costly alternative to OS/2 for some 
time. 

BIG CHANGES AHEAD The shift 
toward OS/2 will bring big changes in the 
software applications used on personal 
computers. The Presentation Manager in- 
terface, the networking functions of OS/2 
LAN Manager, OS/2’s multitasking capa- 
bilities, and the access to the larger memo- 
ry space that OS/2 provides all offer new 
possibilities for software. The changes that 
will have the biggest impact on users and 
on the fortunes of software vendors will be 
in the well-established, dominant applica- 
tion categories: word processing, spread- 
sheets, communications, databases, and 
graphics. Changes in products within these 
categories will result in serious challenges 
to the PC software giants of the past dec- 
ade. 

In spreadsheets, for example, Lotus 
l-2-3\ position as the de facto standard for 
corporate number-cmnching will be chal- 


lenged as never before. Lotus's delays in 
completing 1-2-3, Release 3.0, as well as 
in developing a version for the graphical 
environment of the Windows Presentation 
Manager make 1-2-3 particularly vulnera- 
ble. 

TEXT VS. GRAPHICS While it is cer- 
tainly possible to consider the market for 
spreadsheet software on IBM and compat- 
ible systems as a single market, the reality 
is that we are seeing an important segmen- 
tation between the world of text-based sys- 
tems and the graphical environment. So 
far, 1-2-3 has remained the undisputed 
champion of the text environment, despite 
the challenge of lower-cost products with 
mote features like Borland's Quattro. But 
a rapidly growing segment of the market is 
moving to the Windows Presentation 
Manager graphical interface. Microsoft 
Excel, which has already achieved a domi- 
nant position as a Windows application, is 



poised to repeat that success with an OS/2 
Presentation Manager version. 

As the movement toward the Windows 
Presentation Manager interface acceler- 
ates, Lotus will find itself in the uncom- 
fortable position of having to capture terri- 
tory already firmly held by Microsoft with 
Excel. The graphics version of / -2-3 will 
need to be not merely as good as but signif- 
icantly better than Excel to succeed at all, 
let alone to gain the dominant position 
1-2-3 has long enjoyed on text-based sys- 
tems. 

That poses a serious problem for Lotus. 
A major reason for users to stick with 1-2-3 
is complete upward compatibility with the 
older, text-based versions of the product. 
Maintaining that compatibility, however, 
makes it extremely difficult to take full ad- 
vantage of the opportunities a graphical in- 
terface provides. 

What's more, the history of the battle 
between Lotus and Microsoft in the graph- 
ical environment offers little encourage- 
ment for Lotus. Microsoft's Excel for the 
Macintosh handily knocked out Lotus's 
Jazz in the early rounds of the fight a few 
years back. 

Lotus may have learned something from 
that defeat and may come back much 
stronger. Still, comments by Lotus execu- 
tives deprecating Windows and the Presen- 
tation Manager suggest that Lotus may be 
unwilling to recognize how critical it will 
be to have the best graphics-based spread- 
sheet in the future if its leadership position 
is to be maintained. 

The problem of effectively translating a 
stunning success from the text to the 
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So far, the quite limited acceptance of 
WordPerfect for the Mac raises a serious 
question about its ability to make the tran- 
sition. 

Like 1-2-3, WordPerfect faces a diffi- 
cult trade-off between maintaining consis- 
tency with the text-based product and tnily 
optimizing the design for the graphical in- 
terface environment. The result is a poten- 
tial opening for competitors. 

Here, too, software giant Microsoft is a 
serious contender. Microsoft Word has 
been a graphical product from the start; it 
already runs a strong second to WordPer- 
fect in retail sales and appears to be gaining 
ground. Finally moved into Windows and 
the Presentation Manager, Word is essen- 
tially in its own natural environment. 

In this case, however, yet another dark- 
horse competitor emerged last fall and may 
prove to be a serious contender. Samna’s 
Ami, even more than the earlier versions of 
Word, does a supeib job of taking advan- 
tage of the graphical environment to make 
complex tasks easy and understandable for 
the user. Ami's use of style sheets, for ex- 
ample, offers users a much easier path to 
fantastic-looking output than Word does. 

STILL MORE CHALLENGERS It isn’t 
only the graphical environment that is 
changing the rules of the competition for 
software, however. Novell's NerWore cer- 
tainly faces a serious challenge from the 
growing number of offerings based on the 
OS/2 LAN Manager. Ashton-Tate’s domi- 
nance with dBASE will be challenged not 
only by PC alternatives like Borland’s 
Paradox, but also by the intrusions of 
minicomputer DBMS packages like Ora- 
cle and Ingres. 

There’s no reason to assume that the 
leaders of the past will necessarily lose 
their leadership in the future. The right 
moves in adapting to the new environment 
may enable them to retain the dominant 
market shares they have enjoyed. 

Still, there’s no denying that companies 
like Lotus, WordPerfect, Ashton-Tate, 
and Novell face much greater challenges 
as a result of the transition in operating sys- 
tems. Competitors who build products that 
fully take advantage of the capabilities of 
the OS/2 environment may have a unique 
opportunity to seize market leadership in 
key application categories. GS 


graphical environment is a challenge that 
will be faced by word pttxessing leader 
WordPerfect as well. Although Version 
S.O incorporated the ability to handle 
graphics and images to a limited extent. 


WordPerfect is fundamentally a text-based 
product. 

Again, the Apple Macintosh provides 
an important test of the company’s ability 
to succeed in the graphical environment. 
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Our Printer Sharing Unit 
Does Networking! 
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Ever feel like your project 
is managing you? 


You’re behind 
schedule, over budget, and 
out of excuses. Suddenly; 
your i)rojec:t’s become a 
monumental drag. Wliat 
do you tell the boss? 

Help is on the way. 

With .MICRO PLA.NNER, 

' the powerful project 

manag('r that makes even complex projects a snap. 

In less than a day .MICRO PLANNER’S unique 
graphic interfece will have you building a step-by- 
step model of your project. FVom there. Critical Path 
Method will calculate start dates and deadlines. 



forecast bottlenecks, and optimize crucial resources. 
Then you’ll create impressive reports-including 
PERT charts and bar charts-that look as powerful 
on paper as on the .screen. 


PC or Mac™ you’re ready for take off. 

Identical on PCs or Macs, MICRO PLANNER auto- 
matically converts fdes between machines. Wliich 
keeps every^one in your company pulling together. 
Show your project w'ho's boss with 


MICRO PLANNER. 
Call Micro Planning 
International at 
(41.5) 788-3324 for 
your nearest dealer 


lM10(g[^O 

PLRNNER 

Planning for Success. 
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Can your lightweight database 

challenge? 


W ’ hen you have a job 
that’s too much for 
dBASE or Paradox, 
turn to the real heavy- 
weight. PC/FOCUS. 

PC/FOCUS is the num- 
ber one fourth-generation 
language, with its own 
powerful database sys- 
tem. It's complete 
enough to create the com- 
plex reports and applica- 
tions that others can't— 
without resorting to hard- 
to-learn procedural languages. 

With the PC/FOCUS window 
painter, you can do highly custom- 
ized. menu-driven applications, 
with help screens and overlaid 
windows. 

Using Just a few words in the 
PC/FOCUS 4GL. you can put to- 
gether highly structured matrix 
reports that include imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as meiny as 
16 different files for one report. 

With the powerful PC/FOCUS 
shared-relational database sys- 
tem, you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 50.000 rec- 
ords in less than three seconds. 

And you can access this 
power through a choice of user 


interfaces. A command mode lets 
the exp)erienced user develop 
major applications quickly. A point- 
and-pick windowed interface lets 
the casual user make a query — 
or build a substantial 
application— using only the 
arrow keys and the enter key. 

What's more, any applica- 
tion you develop in the 
FOCUS language can imme- 
diately be run bn any of the 
larger computers supported 
by FOCUS. 

PC/FOCUS Includes mod- 
ules for graphics, statistics, 
and communications. And 
there are optional modules 
including EQL— an English 
language interface, 
spreadsheets with goal- 
seeking capabilities, and 
interfaces to dBASE and 
other PC database systems. 
There’s also a Multiuser 
version of PC/FOCUS that 
works with the major LAN prod- 
ucts. In a network, up to 32 users 
can access one database simulta- 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. 

If you ’ ve got a heavyweight 
job to do, get some read muscle 
from PC/FOCUS. Call 1-212-736- 
4433, Ext. 3700. Or write Infor- 
mation Builders, Inc., 1250 
Broadway, New York, 

N.Y. 10001. 


Information Builders, Inc. 
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Costly HARomRE? 

HUGE SOFTWARE? 

IT’S THE LAV! 

Hardware adheres to the Law of Price Conservation . Software observes the Law of Program 
Inflation. And graphics standards obey no law at all. 



F ew things in life make you quite as 
intimate with recent history as an 
impending cross-country move. 
When every ounce you transport will cost 
you a couple of extremities, not to mention 
precious storage space in the new abode, 
you begin to see those supposedly “col- 
lectible" items you've been squirreling 
away from an entirely new perspective. 

So it's out to the tra.sh bin with the nearly 
complete old tuns of long-defunct maga- 
zines such as Personal Computer Age and 
Sofialk and . . . gee . . . it's kind of hard 
to resist peeking inside when titles .such as 
“Unix on Micros” blare forth from the 
covers of early '80 rags. 

Here's an interesting thought from Janu- 
ary 1982: “Microsoft's proposed family of 
operating systems will also incorporate a 
significant feature — a graphics device 
driver that uses AT&T's proposed video- 
tex graphics standard called PLP (Presen- 
tation Level Protocol) .... Think what it 
would mean if all 16-bit operating systems 
could support PLP. At last we'd have a 
least common denominator for graphics.” 
Hmmm. Presentation Manager, anyone? 
New Wave? X-Windows? Open Look? 
NeXT? 

ENDLESS AMUSEMENT And old 
price lists are endlessly amusing. Let's see: 
the original IBM PC, the 16K no-disk unit, 
went for a paltry $1,265. Add a $300 
color/graphics card and a $75 RF adapter, 
hook up your TV set and your cassette re- 
corder, and you could get down to some 
serious BASIC! 

Of course, the only people who actually 


bought that machine were lowball hobby- 
ists who put systems together from the 
frame up and blanched at forking over 
$570 for a single-sided floppy disk drive. 
At official IBM prices, a 64K machine 
complete with mono monitor, two single- 
sided floppy drives, and DOS went for a 
mere $3,615. IBM's dot matrix printer? A 
mere $755, plus $55 for the cable. Dis- 
counts? Ha! Hey, the things were on back 
order; you might have to wait a month or 
threejusttogetone! 

Why, in 1982 Quadram was peddling a 
memory board with a princely I92K of 
memory for $795 — the lowest price the 
pundit who wrote about it had seen to date. 
Things sure are different nowadays. 

WHArS DIFFERENT? Or are they? 
As I lug the back issues to the dumpster. 
I'm struck by the realization that the sys- 
tem I'm thinking about buying now will 
cost me at least as much as the one I bought 



way back when. On the way back from the 
trash bin. I discover the Law of Price Con- 
servation. 

The Law states: Your next system will 
cost at least as much as your last one. Just 
when prices start dropping like a stone on 
the system you're considering, somebody 
inevitably develops a new must-have tech- 
nology that ups the ante. 

Consider floppy disk drives, probably 
the first premium-price option in the per- 
sonal computer world. When they started 
getting cheap, hard disks arrived. When 
hard disks became mandatory , along came 
really fast ones. It's not unrea,sonable to 
surmise that within a couple of years, no 
machine will be complete without an opti- 
cal disk drive — and its big price tag. 

Look at monitors. Monochrome was 
fine until prices dropped to zilch. Then 
CGA became mandatory, followed by 
EGA and VGA. Now what you probably 
covet is a really big monitor — preferably 
driven by a card with higher resolution 
than the IBM standards. 

Dot matrix and daisy wheel printers 
were expensive once. When prices took a 
nosedive, laser printers arrived to take up 
the slack with expensive memory and font 
options and costly expendables. 

And, of course, the system units them- 
selves keep adhering to "The Law. The 64K 
8088 was supplanted in quick succession 
by 640K models, 80286 units, machines 
with lots of extended or expanded memo- 
ry, and 80386 hot rods. A couple of years 
from now, you won't be satisfied with 
anything less than a 486 — and it'll cost 
more than the 386 you buy this year. 
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required.” Just trying to cany old versions 
of Microsoft Excel and Microsoft Works 
out the door at once was nearly enough to 
put me in traction . But Paradox OSH took 
the prize: at nearly 1 1 backache-making 
pounds, it weighs more than many lap- 
tops. It won’t tun on them, either its re- 
quirement of OS/2 and 3MB of system 
memory assures that it’ll need one of those 
industrial-strength models that adhere to 
the Law of Price Conservation. Taking a 
cue from Parkinson, the Law of Program 
Inflation therefore states: Software ex- 
pands to fill the hardware available. 

BONFIRE OF THE VANITIES 1 do 

hope some place like Boston’s Computer 
Museum is maintaining a collection of 
software for future scholars. Until my re- 
cent pre-move pui^e and bonfire, a brief 
history of the industry was written on my 
software shelf. Samuel Johnson wrote, 
“No place affords a more striking convic- 
tion of the vanity of human hopes than a 
public library.” But he’d never seen die 
software library of someone who looks at 
the stuff for a living. 

Odd fits of creativity aside, it certainly is 
an imitative world out there. As I cleared 
the erstwhile “keepers” from my shelves, 
I noticed a certain pattern: spreadsheets, 
databases, word processing, communica- 
tions, spreadsheets, databases, et cetera, 
ad infinitum. There are now so many pro- 
grams out there that do more or less the 
same thing in a slighUy different way that 
it’s hard to figure out what a new one’s 
competidve edge is supposed to be. 

Even if a program offers a competitive 
edge — some advantage in speed, features, 
or price — it still faces the biggest hurdle of 
all: training. That’s the major reason why 
many users will wait forever for a prom- 
ised upgrade of their favorite prxxiuct rath- 
er than switch to another. It’s the major 
reason why out-of-date programs remain 
best-sellers long after they’ve been sur- 
passed by the competition. 

Will developers recognize the problem 
and create genuinely new applications? 
Not likely. If the Law of Program Inflation 
and the Law of Price Conservation work as 
synergistically as they have in the past, 
you can bet the next new product will be a 
lOMB spreadsheet that "takes full advan- 
tage of the 486’s processing power. ’ ’ 38 

9 It 9 


SEEDS OF TROUBLE Some of the 
blame rests squarely on software design- 
ers. The really old applications made virtu- 
ally no hardware demands — and therefore 
fit on a single 360K floppy disk or two 


with easy-to-liff documentation. Hey, new 
operating systems are vastly bigger than 
applications used to be. 

Clearly the seeds of trouble were sown 
when packages began to read “Hard disk 


T O complete your library of PC Magazine 
send $8.00 for each back issue ordered 
($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: F. Hunter. Be sure 
to include month and year of the issue ordered. 
For faster service call 1-609-354-4975. 


• Remains In Place while you type. • Office • Home • Travel • Factory 

• Avoids Costly Repairs. Protects • Classroom • Laboratory 

delicate electronics from dust, L|,t. s 29.95. Call/write for free color 

spills, smoke, ashes, staples. brochure. Dealers please inquire. 

• Soft, Flexible, retains normal 

keyboard feel. . 

• Washable, Durable High-Tech 

Polymer will last for years. ILn 

• Hundreds of Models. SafeSkln Is ^ ^ 

Keyboard Protector 

Merritt Computer Products, Inc. * 4561 S. Westmoreland, Dallas, Texas 75237 
(214] 339-0753 • Fax (214] 339-1313 • In Canada call 1-800^3-1061 
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PAN-UNITED CORP. Delivers 


Compatibility, Reliability and Performance 


i . T . ' “The distinguishing feature . . . 

I ! j ^ (of Micro Lab 286) is its zero-wait- 

I ^ state... (that) boosts the effective 
jJBLlj speed . . . above that attained by 
the 12 MHz Processor . , . ’ 

“Its effective performance rivais that of some 
12 MHz machines ...” 

“The AT-286 scored about 10 to 40 percent 
faster on our tests than ...10 MHz 80286-based 
machines. " 

“Documentation written specifically for the 
AT-286 . . . (is) clear and well illustrated." 

“The computer . . . seemed well made and 
suitably sturdy . ..parts provided are all topflight 
and everything else worked as document^. This 
certainly is a speedy computer at a reasonably 
attractive price ... is definitely worth a look . " 

“Keyboard. . . features.. . with both audible and 
tactile feedback. The click it makes is somewhat 
sharper than that of IBM ... is satisfying to 
type on. " 

MICRO LAB 286 and 386 Computers are 
chosen by Fortune 500 companies and 
government institutions for use in the most 
demanding environments: 

U.S. Mission to NATO in Belgium, Johnson & Johnson, 
Mobii Chemical, Westinghouse, Argonne National 
Lab, National Standard Bureau, New Jersey State 
University, New York Department of Health, New York 
Hospital for Special Surgery - OPERATING ROOM. 



PAN UNITED CORPORATION 

1 967 RT. 27, SUITE 1 2, EDISON, NJ 0881 7 


You Have Special Needs? 

The solution is MICRO LAB, we customize the 
configuration to meet your needs. We offer 
graphic, memory boards, monitors, modems, 
tape backups, hard drives, printers, and many 
many more! 

Need Technical Help? 

Technical support Is just one phone call away. 
We will help you through Installation, reconfigur- 
ation, and answer any question you may have 
about the MICRO LAB computers. 

Shop and Compare! 

Discount available for multi unit purchases. 
Purchase order accepted for school, government 
Institutions. Leasing plan available. 

THE SOLUTION IS MICRO LAB 

MICRO LAB XT-TURBO, Starter Kit . . . $897 

■ 4.77/IOMHz ■ 5 12K RAM Expandable to 640K ■ One 
Serial/Parallel/Game ■ Clock/Calendar ■ One 360K 
Floppy Disk Drive ■ 84 Key Keyboard ■ 12" High 
Resolution Monochrome Monitor/Hercules Graphic Card 

■ Citizen 120D Printer, includes: Tractor Feed, Single Sheet 
Holder, Bottom Feed, Near Letter Quality 

MICRO LAB 286 

■ 6/10 MHz {12 and 16 MHz optional) ■ 512K RAM 
Expandable to 640K or one MEG ■ One Serial/Parallel/ 
Game ■ Clock/Calendar ■ One 1.2 MEG Floppy Drive 

■ 101 Key Keyboard ■ 40 MEG/40 MS Hard Drive 

Monochrome EGA VGA 

System $1597 System $1997 System $2247 

MICRO LAB 386/20 CACHE 

■ 6/20 MHz Cache (25 MHz Optional) ■ One MEG RAM 

■ AMI BIOS ■ One Serial/Parallel > Clock/Calendar 

■ One 1.2 MEG Floppy Drive ■ 101 Key Keyboard 

■ 40 MEG/28 MS Hard Drive ■ Tower Case Optional 

Monochrome EGA VGA 

System $3367 System $3767 System $4017 

MICRO LAB 386/16- 

386 performance at 286 price . . . CALL. 

All systems come with one year parts and labor warranty. 


Convenient Shopping Hours: 
Mon - Sat: 9 AM - B PM 

TO ORDER Call Toll Free: 

( 800 ) 433-3006 

or (201) 906-8044 in NJ 
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Doing Business SiiK^e 1980 AOM$ion of CW Marketing 


^ LOGITECH MICE 

LogiMouse 

LogiMousew/PaintShow 

Logi Buss Mouse v»/Paint Show 

Logi Buss w/Publisher 

LogiMouse w/LogiCadd 

Logi Buss Mouse w/Logi Cadd 

LogiMouse w/Publisher 

LogiTech Hi-Res Mouse 


SOFTWARE PUBLISHING 

First Publisher 

First Graphics 

First Choice 

Professional Write 

Professional File 

Professional Plan 

Flarvard Graphics 

Flarvard Project Mgr. Ill 


UTIUTIES 


WORD PROCESSORS 

Easy Extra ! 

Grandview 

Multimate Advantage II . . I 

PFS: Professional Write 

VolkswriterS 

Volkswriter Deluxe Plus 

Webster 

NewWorld Writer II 

Prof. Spell Checker 

New World Thesaurus . . 

Word (Microsoft) 

Word Perfect 5.0 .. . 

Word Perfect Executive 

Word Perfect Library 

Wordstar Pro Pack 5.0 

Wordstar 2000 Plus 3.0 . . . 

TRAINING 

Chuck Yeager 

Adv. Flight Simulator 

LetsC 

Mavis Beacon 

Teaches Typing 

MS Learning DOS 

MS Flight Simulator 

PC Logo (New Ver.) 

Turbo Pascal Tutor 

Typing Instructor Encore .... 
Typing Tutor IV 


f DIR Plus 

Brooklyn Bridge 

Carousel 2.0 

Copy II PC 

Copywrite 

Corefast 

Cruise Control 

Direct Access 

Disk Optimizer 4.0 

Disk Technician 

Disk Technician Adv. .. 
Disk Technician Plus .. 

DS Back-Up Plus 

Fastback 

FastbackPlus 

Keyworks 

Laplink + 

Mace Utilities 

Microsoft Windows 286 


Microsoft Windows 386 

Norton Commander 

Norton Editor 

Norton Utilities 4.0 .... 

PC Tools Deluxe 

Printworks lor Dot Matrix 
Printworks for Lasers . . 

Sidekick Plus 

Sideways 

Smart Key 

SQZPIus 

Superkey 

Unlock D Plus 

Unlock Game Master . . . 

Unlock Masterkey 

XTree 

XTree Professional 


Clipper 

dBase IV 

dBase IV LAN 

DB-XL Diamond 

Eureka 

Gender 

Nutshell 

Nutshell Plus 

Paradox 2.0 

PFS: Professional File 2.0 

Q&A 

Q&A Write 

R:BaseForDOS 

Reflex 

Revelation 

Revelation Adv. 

VP Expert 

VP Info 


DISKEHES 

Maxell 3’.5DS/DD (too). 

3VF High Density (100) 
5'/.DS/DD(100)... 
5'/< High Density (100) 

Sony 3’/y S/S (100) 

3'/5DS/DD(100) 

3'/F High Density (100) . 

S’ADS/DDdOO) 

SVS High Density (100) , 


ACCESSORIES 

Copy II 

Option Board Deluxe . . 
MS Mach 20 Memory Plus . 
MS Mach 20 Baseboard . . 

Masterpiece 

Masterpiece Plus 


Dollars & Sense 

w/Forcast 

Tobias 

Managing Your Money 5.0 
Managing The Market . . . 


No Charge for VISA arwl Mastercard 

We Do No! Charge Your Card Until Your Order la Shipped. 

You Pay The Ground Shipping 1>10# $6.00: 1 1-20# $10.00 


Shlpplria 3 Checks will Delay (Except Alaska & Hawaii). We Pay the Air Difference 

Pnc«!Terrns4 Avalability Subject to ' Air Applies ONLY to Orders Over $100. 

Change Without Notice. * All products (including DOA's) carry manufacturer's 

Add 5%forC.O.D- Orders. warranties only We do not honor guarantees. 

No returns on misordered or opened products, rebates, Inal penod privileges or promotional 
We Do Not Guarantee Machine Compatibility, programs offered by manufacturers. 
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ORDER LINE 


Microsoft PC Excel 


Microsoft Word 4.0 


Microsoft PC Works 


Microsoft Windows 286 


INTEGRATIVE SOFTWARE COMMUNICATIONS 

Ability Plus $137 Carbon Copy Plus S 

Enable 2.0 399 CompuServe 

Framework III 409 Subscription Kit 

MS Works 85 Crosstalk XVI 

PFS: 1st Choice 82 Crosstalk Mark IV 

Smart Software System . . .385 Mirror II 

Symphony 489 Remote II 

Smartcomll 

NOVELL Smartcom III 


SPREADSHEET 


538 Cambridge Analyst $80 

459 HAL 85 

69 Lotus 1-2-3 Ver. 2.01 285 

459 Lotus Agenda 239 

Lotus Manuscript 289 

IIY MS Excel 295 

MS Excel/Mach 20 Bundle 641 

MS Multiplan 4.0 116 

PFS Professional Plan 51 

Quattro 146 

409 Supercalc 4 299 

315 Twin Advanced 62 

Twin Classic 32 

VP Planner 47 

.,QQ VP Planner Plus 112 


LANGUAGES 

MS Basic Compiler $176 

C Compiler (Microsoft) .... 269 
Cobol Compiler (Microsoft) 538 
MS Fortran Compiler 4.0 .. . 269 

Lattice C Compiler 195 

Macro 

Assembler (Microsoft) 89 

Pascal 

Compiler (Microsoft) 179 

Quick Basic 4.0 59 

QuickC 59 

Ryan McFarlan Fortran 375 

Ryan McFarlan Cobol 579 

Turbo Basic 62 

Turbo C 88 

THrftfiPiiPalM 88 


GRAPHICS 

Designer 

Freelance Plus 

Generic CAD w/Dot Plot 3.0 72 

Generic Cadd Level III 97 

Harvard Graphics 2.1 255 

Microsoft Chart 3.0 236 

News Room Professional . 40 

Printmaster Plus 28 

PrintShop 32 

Turbo Graphix Tool Box 62 


ACCOUNTING 

ACCPACEasy 

ACCPAC BPI 

Bedford Accounting 

DAC Easy Accounting . . 

DAC Easy Payroll 

One Write Plus 2.0 

One Write 

■■ = >>>< 


Microsoft 

Buss Mouse 1.0 

Serial Mouse 1.0 

Buss Mouse w/CADD 


SOFTWARE 


ANW/286w/KeyCard ... 

$1745 

SFTNW286w/Key 

.2975 

SFT/286LVLIw/KeyCard 

1899 

All Others 

. . Call 

MICE 

PC II Mouse w/Paint 


(Buss or Serial) 

$82 

PC li Mouse w/Autosketch 

(Buss or Serial) 

97 

Omni Mouse 

.38 




Doing Business Since 1980 A.Oivision of CW Marking; tna 


in the Computer Melt 

r iff ffii I D 


W W WWWtVMTtMl 

PC/386 

16MHZ.1024K Memory, 
200 Watt Power Supply 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


$1899 


System w/1.2 Floppy & 40 MG Drive . . . . S2285 


Pictured Below PC 368 ■» 


Pictured Above PC 286 Turbo 


Pictured Abo ve PC^X T Turbo 


PC/XT TURBO 

10MHz. 640K Memory, 150 Walt PWR Supply. 
Keytronics Style Keyboard. 1*360K Drive. 
AT Style Case. Monographics Card w/parallel 
Printer Port. Clock Card w/Serial Port. 
Mono Monitor w/Swivel Tilt Base 


PC/286 TURBO 

12 MHz, 1024K Memory, 

200 Watt PWR Supply, 

1.2 MG Floppy Dnve, 

Enhanced AT-Style Keyhoard, 

EGA Monitor. AT Multi I/O Card. EGA Card 


$1713 


System w/2 Drives . . 
System w/1-20 MG Drive 
System w/1-30 MG Drive 


System w/1.2 Floppy & 40 MG Drive ... $2097 


MIT MONITORS, CARDS, MODEMS & KEYBOARDS 

1 Drive $560 MITAB Switch Box (Par/Par) 

360K & 2 Drives . . 635 MIT 1/0 Serial Clock 

360K & 1 Drive & 20 MG . 835 MIT I/O Serial-Parallel 

360K & 1 Drive & 30 MG . 859 MIT Monographics Card 

Zero Wait State W/1024K. 1.2 Floppy Drive 1190 MITATMultil/0 

Zero Wait State W/1024K. 1.2 Floppy Drive 40 MG 1575 MITXTMultil/0 

litor W/SWTilt 95 MIT 1200B Modem (INT) with Software 

tor 235 MIT 12006 Modem (EXT) with Software 

3 f 345 MIT 2400B Modem (INT) with Software 

hEGACard 139 MIT 2400B Modem (EXT) with Software 

45 MIT Enhanced Keyboard 

229 MITVfifiMnniinr 



— 1 











— DISKDRIVES 

Bernoulli Box 

.225 10 Meg 

355 20 Meg 

489 40 Meg 

.729 Beta Ext, 20 MG 

.309 Beta Ini, 20 MG 

439 Seagate 

439 20 MG w/WD Controller. 

609 251-1 40 MG 

. 899 30 MG ’/jHT 

1325 40 MG w/Controller 

Call Other Models 

.160 ^1.2*MEGAT 

.179 Floppy F55BV 

319 Toshiba 

319 3.5Dr720K 

1555 3.5 Dr 1.4MB 

Z Amdeh monitors 

410 

Cali 

.gc Multisync II 

™ Multisync Plus 

™ Multisync XL 

,ng Monographic System . . 

OtherModels 

p,ii Princeton 

Ultrasync 

Ultrasync 16 

... Max 12 

M9 Max 15 

Samsung 
aas Sony 


AST ' 

Model 80 

Model 140X . . . 
Other Models . . 

NEC 

MultispeedELII 
Muitispeed HO 
Toshiba 

T-1000 

T-1200F 

T-1200H 

1200FB 

1200HB 

T-3200 

T-5100 

Zenith 

Supersport 20 . 


Alps 

Allegro 

OtherModels 

AST 

Turbo Laser 

Citizen Printers 

120D 

180D 

OtherModels 

Diconix 

150 

Epson Printers 

FX850 

FX1050 

LQ500 

LQ850 

LX800 

OtherModels 

FUJITSU 

DL2400 

OtherModels 

Hewlett-Packard 

Laser Jet II D 

Laser Jet Series II ... 

PaintJet 

ScanJet 

NEC 

P2200 

P5200 

P5300 

Silent Writer 

NOVELL 


$1440 

2285 

Call 


AST 

Hotshot 

Six Pack Plus W/384K 

Xtormer 

AT Rampage 

VGA 

VGA Plus 

ATI 

EGA Wonder 

VIP VGA 

Hercules 

Color Card 

Graphics Card Plus . 

Incolor 

Intel 

Above Board Plus . . 

Inboard 386 PC 

Inboard 386 AT 

80287-6 

80287-8 

80387-16 

8087-2 

Orchid 

Designer 800 

Pro Designer 

Pro Designer + 

Dny Turbo 

Twin Turbo 

Dther Models 

Paradise 

Autoswitch 350 

Autoswitch 480 

VGA-i- 

VGA Prolessionai ... 
Video-7 

FastwriteVGA 

VGA 

Vega Deluxe 

V-RAM 


Sony 

1302A 

Multiscan (1303) 

Mitsubishi 
Diamond Scan 14’ 
Zenith 

1490 


Altec Passive Hub 


AQUILA 8 Port Active Hub 

AQUILA Arcnet Card 

SMC Mdl 110 Arcnet Card 
Other Boards 


HARD CARDS 


Plus 
20 MG 
40 MG 
Passport 20 


HAND SCANNER 

Complete 400 

Complete 14 Page 


KEYBOARDS 


Keytronics 

... 

KB5153 . . . 
KB101 Plus 


Complete 48UU 
Complete 9600 


FREE 

AIR EXPRESS SHIPPING 

You Pay the Ground Shipping 
We Pay The Air Difference 


HARDWARE 








THE 

corporate 

SOURCE 

BOFFIN 

LIMITED 


COMPUTERS 


7 


SOFTWARE 


7 


HARDWARE 


7 


PRINTERS 
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2500 WEST COUNTY ROAD 42 • #5 • BURNSVILLE, MN 55337 


GockI Things Come In SmaU Packages ! ! ! 


TOSHIBA 

TIOOO T3100 
T1200F T3200 

T1200FB T5100 
T1200H 
T1200HB 


Memory/Modems 



NlegaHertz 


1200b $139 

2400b $239 

*Spedfy computer modei 


SUPERSPORT; 

Model 2 

Model 20— . . I 

286-20 ^ALL 
286-40 

Turbosport 386 ' ' ' ' 


EuyTalkEMSnOO 
_ foflheT1100+& 
f/ T1200. 

EaiyTdk EMS3100 
for T3100. 

$799 
799 


Mem/Modem lor T1 1 00/T1 200 
Mem/Modem lor T3 1 00 


Enhanced Graphics Adapter 


Easy EGA 

EGA C«d lor Toohba T1200 & 
T3100 laptarm. Suppodi MDA. 
HGC.CGAAEGA 


rr 


NEC 


Micro Mainframe Connectivity 


MULTISPEED EL-2 
MULTISPEED HD 


CALL 


1:1 


1 1 t 


l-t I I n 


/ v\ 



EasyTalk 3270 

ErruMlon C«rd tor To»h. Ijiplopt; 
Si43portt IRMA A IBM EmuMkHL 
Aulo-Corrflg. - Np Jumper Cheng- 
M requiredtodUtoe eoAmre 
torXTOa M>F1£ 

Tfwmhr Si4VOft. 


$499 




LapLan-Toshiba 

An Intamal Elhemei card tor 
ToehbaTt t00«, T1200. T3100. 

andTSiOOiMop 

oorrputon. $5yV 



p3PlM~ 


Mitsubishi 


2400 baud 

modem from MHz 


Weltec ^ 


The Transportation 
Corridor 


CortgrMuWlorBi YouVa 
finely gal that iMa-d- 
tha-arl ueiDp eoTTpuiar b 
wlhlha3.9‘dhkdrK«. 
LMortunMaly, al the 
data you na^ to acoaaa 
to all on your old 6,25' 
dtokaCas. Thafi wtMra 
VCLTECcanha^ 
WLTECSS2Saxt«nM 
floppy drMa subayatom li 
daeionadtoaHowyauto 
aaaliy tranapon ahara, 
and convert dtoa bat* 
waanyouriaplopoorTpui- 
arandPC^.XTaZATa. 


•9P€afy mooa.: 

• ToaMba •EpaenLT 

• MiehubliN •NEC(HO) 
>Zanlh181/1C3 

• Zantti SttoaraPort 

3MKB SIN.OO 
UMB $249.00 


CIRCLE 125 ON READER SERVICE CARD 


Expansion Chasis 


IhaWonUnder^ la 
an mnovatlva tingle 
card eitoanalon slot 
forthaTGah.TiiOO. 
T1200*T310(V20Uto- 
topa. I aNowt almoat 
any2/3langthori0ss 
ToaMbaoonpMl- 
btaasgMnaioncard 
tobarnourladdlractlyonthabaltomafthaunl. The 
WonUndar aieporta LAN carda auch ai Arcnal, 
Ethernet. Prolaon and Starlan aa wall aa EQA carda 
auch aa ATI. VUao? and Paradlaa. Tito Wonundar 
wB aoon be avalabla lor the Epaon EQUITY LT. 

WonUnder $299 




Holds hND FuISize. Standard PC Brandon Cardi 
Carda tor EQA gnphica aiepoit. addMartal ntomory. 
tapa badojpi, and Inatnjmanieton can be addad to 
aatond tha crpablllaa d your Zattoh oorrpular. 

ArathMa ter TeaMbA ZnMt S ^aen LT 

WonUnder n $399 




Diconix 150P 


7 


Portable Printer $299 

LapLink Plus $79 

*When purchased with arty laptop 


Btolary Adaptor Pack 
ltoaa12V/6.SAHaato- 
adbaBaryatohan 
overnight rachargar 
■)d an AdaplaPowar 
uni In a nylon carry- 
ing cat# wlhahould- 
ar atrip. 

StzaiTirx 10* 

TtoSpounda. 

AdaptaPAK 80 

(Toahba T3100. Mltoublihl MP28eL) 



Adiipta'''PAK 


$299 


AdaptaPAK 80+ $299 

(T<»Xb> TSIoa Ottnm Snip 1.1) 

AdaptaPAKm $299 

(Compig W. TmhlM T3200. Dddi. 
ndNECPoMiMiM) 

ExtraPAK $99 


• Competitive Price 

• Corporate Volume Discounts 

• Net Terms to Qualified 
Corporate Accounts 


lb Ol der Call: 


800 - 255-401 2 

FAX: (612)894-6175 IN MN; (612)894-0595 


PriceaSubjectTo 
Change Without Notic« 

















The power and performance of 
big-system CADD...MicroStation PC 



How MicroStation works for Teledyne Brown Engineering 

Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 

Telei^e Brown ensures the suaessful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
tiKxIule, including subsystems. 

Hie compatibility of MicroStation PC with 
Intergraph’s other software offerings allows 
Teled^e Brown to transfer projects in various 
stages between the VAX and MicroStation until 
pa^oad integration is complete. 



Multi-Purpose Esperiment Stpport Structure 
(MPESS) carries a wide vari^ cf scient^ 
aperiments into space. 


Shaded image of a conpleled MSLpt^load on 
the shuttle 



Detail t^MS, shown on MicroStation PC 



Materials Science Laboratory (MSL), attached to MSI payload in position on the shuttle, shown 

the support structure, shown on MicroStation PC in 2D on MicroStation PC 


Powerful graphics 
A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/R^, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 

Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting - even 
large-scale, production-size files - 
without additional hardware. 

Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement - minimizing errors and 
time-consuming corrections. 

Growth 

Designs created with MicroStation are 
compatible with Inteigraph’s VAX and 
UNIX applications - providing an 
inexpensive entry into our broad range 
of sykems without the usual file 
translation problems of other software 
packages. 

Quality. Reliability. Performance. 
See for yourself. Call for more informa- 
tion or for a referral to the MicroStation 
reseller or education center nearest you. 


INTERGRAPH 


In the U.S., call 800-3454856. 

In Alabama only, call 800-345-0218. 
Outside the U.S., caU 205-772-1800. 

CIRCLE 265 ON READER SERVICE CARD 


Intergraph it a registered trademark of Intergraph Corporation. MicroStation is a trademark Bentley Systems, Inc., an Intergraph affiliate. VAX is a trademark of Digital Equipment Corporation. UNK is a registered trademark of ATAT. 
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COVER STORY ♦ STEPHEN R. DAVIS AND WINN L. ROSCH 


WHEN ONE PO EQUALS FOUR 

IMlILriTASKING 




The 80386 microprocessor is much more than just a very fast 8086. It has ex- 
citing capabilities entirely its own. While DOS by itself is not in a position to 
access these capabilities, a cadre of developers offer additions, enhancers, 
and replacements for the aging DOS that allow you to gain real advantage 
from the 80386 microprocessor without abandoning trusted DOS applica- 
tions. Among the most popular solutions for single users of 386-bas^ PCs 
are operating environments that allow multitasking: the creation and use of 
several simulated 8086 machines built entirely out of RAM, each of 
which can operate independently of the others. 

THE TROUBLE WITH DOS Designed strictly as an 
8086/88 operating system, DOS is oblivious to advances 
such as 32-bit registers, a maximum segment size of 
16MB, memory paging, and support for up to 4 
gigabytes of physical memory. 

It isn’t that some of these improvements 
aren’t urgently needed. For example, ever 
more clever applications make increasing de- 
mands on memory at the same time that users 
add memory-robbing TSRs to their AUTOEXEC 
.BAT files. To the PC and XT owner, RAM cram 
may seem like the normal state of affairs. To the 
owner of an 80386-based machine, however, some- 
thing just doesn’t seem fair about receiving an “In- 
sufficient memory” message when loading 650K of 
software into a machine equipped with 2MB of RAM. 

Although OS/2 may solve the RAM-cram problem, it is only slowly 
appearing on the scene (Microsoft predicts it will be 1992 before OS/2 
reaches 50 percent of the PCs). In the near future, OS/2 applications will be- 
gin to appear one by one like grass seedlings rising to the surface of a newly 
planted lawn. How long it might take before a full range of OS/2 offerings is 
available and how much it might cost to replace existing DOS applications 



♦ 

Why wait for OS/2 
to bring true 
multitasking 
to your 386 machine? 
Alternate operating 
systems 
can turn your 
386 into four or more 
simultaneously 
functioning PCs 

today. 

♦ 
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Sonwar»4as6d 

multitatking? 


Hardwire-bated 

muKItnking? 


DOSaoluUon 

now? 


Windowing 

cagobllMy? 


■ 386 MULTITASKING ENVIRONMENTS 


are anyone's guess. Besides, OS/2 still ac- 
cesses only the 80286 subset of features. 
No official word is forthcoming on when 
an OS/386 might appear to take advantage 
of the rest, though rumors point to the end 
of this year or early in 1990. 

If you want to bring some of the 
80386’s advances to existing DOS appli- 
cations today, you have three options. 

■ You can extend DOS with utilities such 
as Phar Lap’s 386IDOS-Extender or Qua- 
litas’s 386-to-the-Max. These relieve the 
RAM-cram problem somewhat without 
really affecting the way DOS operates. 

■ If that is not enough, you may opt for 
DOS-enhancement operating systems. 
These retain the basic DOS kernel but add 
significant functionality. 

■ If tha is still not enough, the next logi- 


cal step is to replace DOS with an entirely 
new DOS-compatible operating system 
that knows how to make more complete 
use of the advanced features of the 80386 
chip. In this review we look at three DOS 
enhancers (DESQview 386, Microsoft 
Windows/3^, and VM/386) as well as two 
DOS<ompatible operating systems (Con- 
current DOS 386 and PC-MOS/386) . 

DOS EXTENDERS Most 80386-based 
PCs come with a utility that allows some 
minimal access to the 80386's capabilities. 
Such utilities are included to prove to you 
that your new machine is truly 80386 
based, since no aspect of DOS would lead 
you to that conclusion. 

The most common trick that these utili- 
ties rely on is to copy the contents of the 


BIOS ROM into some area of the PC’s 
RAM. The utility then uses the mapping 
capability of the 80386 to remap the logi- 
cal address occupied by the ROM to the 
physical address of the copy. This results 
in a significant improvement in perfor- 
mance, especially in the case of the video 
BIOS. Programs that access the screen 
through the video BIOS can now execute 
from the 16- to 25-MHz 32-bit RAM rath- 
er than from the 8-MHz 8-bit video adapter 
connector. 

Remapping logical to physical memory 
has other uses as well, (^arterdeck’s de- 
vice driver, QEMM-386, exploits the re- 
mapping capabilities of the 80386 to emu- 
late LIM expanded memory specification 
(EMS) 4.0 memory. With this expanded 
memory specification, many application 


irn A Decision Guide for Multitasking Solutions 


processor 
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• osa PiwanMon 
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The number of multitasMng options you 
have depends on the kind of mjcroprocessor 
you are currently using. Though the 286 is 
adequate tor some multitasking, only the 
386 has the powrer to create virtual 
machines through virtual 8086 mode. Keep 
these definitions In mind as you make your 
decisions: 


• Context switching offers the 
look of multitasking without the ' 
power. Several a^ications can 
be loaded at one time, but those 
In the background are not active. 

• A multitasking system is a 

single-user solution for actively 
njnning several applications 
simultaneously on one PC. 

• A multiuser system allows 
several users to share the power 
and data of one PC. 


Most multitasking software will njn with 
microprocessors more powerful than those 
for which it was design^. For example, 
Microsoft Wirxiows can be run on a 386 
machine, but only Microsoft Wlndows/386 
will take advantage of the processor’s 386- 
level capabilities. 


programs can access memory beyond the 
640K limit. QEMM-386 saves the PC 
owner the expense of purchasing special 
EMS 4.0 memory boards in order to enjoy 
the benefits of such memory. 

Qualitas's 386-to-the-Max supports 
both remapping of BIOS ROM and EMS 
4.0 emulation and adds another twist of its 
own: it uses 80386 remapping to replace 
slower memory in high-volume areas (if 
any exists there) with faster memory, plac- 
ing the slower memory in areas that are ac- 
cessed less often. Finally, by carefully jug- 
gling blocks of memory between video 
RAM and the top of the I MB limit, 386- 
to-the-Max can locate TSRs in upper 
memory, leaving more of the precious 
640K territory for your application pro- 
grams to use. 

PC 



DOS ENHANCEMENT SHELLS 

While DOS extenders attempt to add value 
without affecting DOS’s interface or the 
software that mns under it, DOS enhance- 
ment shells insert themselves either be- 
tween DOS and the machine or between 
DOS and the user to add significant capa- 
bilities. DOS is still there, but the DOS en- 
hancer is also there, working its magic in a 
way that is largely transparent to the soft- 
ware if not to the user. 

DOS enhancers allow you to multitask 
DOS programs. In a single-task operating 
system like DOS, only one program may 
execute at a time. To execute another ap- 
plication, you must exit the current one. In 
practice this is clumsy: suppose that in the 
middle of working with a large spread- 
sheet, you need a value from an ASCII file 


that you have in another directory. Frus- 
trated, you have no choice but to save the 
entire spreadsheet, exit the program, and 
bring up an editor to look for the value. 
Having found it, you must then reverse the 
process to return to work. 

Of course, many programs allow you to 
"shell out” to DOS — that is, execute a 
new copy of DOS without ever exiting the 
program (Lotus 1-2-3's /System command 
is an example). For very simple problems 
this is useful, but by the time a new copy of 
DOS is loaded on top of the base program 
still in memory, there is generally not 
enough of the 640K of memory left to do 
anything. This is the main reason for the 
popularity of TSR shells like SitkKick. 
These TSRs allow the user to pop up a 
smallish set of tools, such as an ASCII ^i- 
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tor, without disturbing work in progress. 

With multitasking, however, you can 
execute more than one application at a 
time. Although only one program has con- 
trol of the CPU at any given instant, the op- 
erating system passes control back and 
forth between them fast enough so that 
they all appear to be executing simulta- 
neously. This can make using the comput- 
er a lot more efficient. Now, when you 
need a value from another application, you 
can leave the spreadsheet in place and 
switch over to the new application. Both 
continue to be active, so the spreadsheet 
remains just a couple of key.sttokes away. 
Multitasking also lets you get teal work 
done during those long and boring down- 
loads. 

Multitasking is very difficult to achieve 
on an 8086 microproces.sor because of the 
chip's 640K memory limit and its inability 
to create virtual machines. All of the pro- 
grams currently executing must be loaded 
into RAM. Lxrad a single large application, 
however, and there isn't room left for any- 
thing else. Memory mapping on the 80386 
allows DOS enhancers to get around this 
problem. Eiach program is alloted its own 
chunk of physical memory up to the 640K 
limit imposed by DOS. You can make ef- 
fective use of all available RAM, even if 
each individual program is limited to 
640K. 

Microsoft Windows and DESQview, 
which emerged in te.sponse to the Macin- 
tosh, sit atop DOS and allow you more 
control. While Windows is graphically 
based, DESQview uses a less visually 
striking but much quicker text-ba.sed inter- 
face. Unlike the.se two, VMI3H6 was first 
written specifically around the capabilities 
of the 80386. 

Of course, making DOS multitask is 
only half the problem. DOS applications 
are written expecting that they'll work 
alone in the host computer. As such, they 
tend to be very inconsiderate of other pro- 
grams that might be executing simulta- 
neously, particularly when they write di- 
rectly to video memory. 

Since there is only one monitor screen, 
Windows and DESQview divide the single 
physical display into multiple windows, 
assigning each program its own. A pro- 
gram that accesses the display through 
DOS or even the BIOS has its output 


squeezed into its window. Those programs 
that write directly to screen memory, how- 
ever, ate impo.ssible to contain within a 
window. These programs write wherever 
they like on the display, often overwriting 
their neighbors' windows. 

Windows/386 and DESQview 386 use 
the mapping capabilities of the 80386 to 
assign each unfriendly program its own 
virtual video display along with iLs allot- 
ment of memory. Writing to video memo- 
ry causes no problems, since each program 
gets its own. The shell periodically trans- 
fers the different virtual displays onto the 
real physical display, this time being care- 
ful to keep each within its window bound- 
aries. 

Collisions may also occur over other 
external devices. This is much less of a 

♦ 

When DOS is 
removed from the 
equation, 

compatibiiity becomes 
a real issue. 

♦ 

problem, since almost all programs tend to 
access these devices in a controlled fash- 
ion, either through DOS or at least via the 
BIOS. Programs that access the hard disk 
controller directly, for example, are rare 
and very dangerous and definitely not can- 
didates for multitasking. 

Like the other DOS enhancement 
shells, VM/386 uses a mode of the 80386 
known as Virtual 86 mode to construct 
multiple virtual 8086 PCs all executing si- 
multaneously within the .same real 80386- 
based PC. Once you have started VM/386. 
you can create as many virtual PCs as 
memory allows. These virtual PCs are 
completely separate. You can even reboot 
them independently. 

VM/386 makes no attempt to reconcile 
output from the different virtual PCs into 
windows. Each virtual machine executes 
with its own virtual video adapter. Only 
one has control of the real adapter, and 


only it is visible on the display. Switch to 
another virtual 8086, and VM/386 makes it 
the visible session. In addition, VM/386 
does not attempt to keep programs from ar- 
guing over external physical devices. If 
two or more virtual machines decide to 
print at the same time, the mixture of char- 
acters becomes nothing mote than a study 
in time-sharing. 

DOS-COMPATIBLE REPIACEMENTS 

DOS enhancement shells retain as much 
DOS compatibility as possible by retaining 
as much of DOS as possible, but this also 
complicates their lives. Not only must 
these shells handle applications that expect 
to own the hardware themselves, but they 
must also stay on guard to protect an oper- 
ating system that does not expect multiple 
applications either. At some point, it be- 
comes easier to discard the DOS kernel 
and rewrite it in a multitasking version. 

DOS-compatible replacement operat- 
ing systems retain no part of DOS . Instead, 
these operating systems are based upon 
kernels that have been rewritten using mul- 
titasking design concepts. With only the 
applications to worry about, DOS replace- 
ments are in a position to do a better Job of 
multitasking. These replacements even 
support multiple users simultaneously via 
serial terminals. 

When DOS is removed from the equa- 
tion, compatibility becomes a real issue. 
Most of DOS's features are well docu- 
mented, but there are some that are not. 
Software that attempts to access a DOS 
feature that is not supported in the replace- 
ment will not execute properly. This is tme 
even if the "feature" is in fact a bug. 

The two most popular of these replace- 
ment operating systems ate The Software 
Link's PC-MOS/386 and Digital Re- 
search's Concurrent DOS 386. Like 
VM/386. PC-MOS is a new product de- 
signed around the 80386 (even though it 
doesn't use the 32-bit power of the chip). 
By comparison. Concurrent DOS 386 rep- 
resents the continued evolution of Digital 
Research's Concurrent DOS operating 
system. 

Interestingly, the operating system ker- 
nel upon which these DOS replacements 
are based does not have to be DOS-com- 
patible itself. For example, Unix has been 
used as a kernel for DOS-compatible 
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The Experts in Accessories 


cams 




Fourteen Ways 
To Improve Your Day. 

Examine the products above. Each and every one can save you time, money, fatigue, 
or aggravation. They're not very big. They're not very expensive. But if you work with 
a computer, they can make your life so much nicer you won't know how you 
managed without them. Thonk you for thinking of Curtis. 

Curtis products are available nationally from leading Dealers. Distributors, and Retail Chains. 

In Canada: Personal Computer Assoc. Inc., RO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 871 


MwMicaMing Pawipty. lr«t. 

CLRnS 

30 Fitzgerald Drive, Jaffrey, NH 03452 

- CufiBMoriijtociijriooCorTxxyyv.ioc, i^M A subsidiofv of Rolodex Corporation 
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CutlteRinting 

Down^Size 



Cut over-sized page printers down to 
size with Qume's CrystalPrint Series 
11™. It gives you 50% more desk 
space than the HP LaserJet Series II™ 
and even more capability. In fact, the 
CrystalPrint Series II packs more 
printing power into less space than 
any page printer you can buy. So 
page printing stays desktop close and 
deddop convenient There's no waiting 
No noise. And no need to walk to a 
shared printer. 

Cut to the Point 

CrystalPrint Series II is the business 
communicabons professional. It prints 
text with vivid charts and graphs for 
presentations that get to the point 
Your point Precisely. Effectively. 


With a minimum of effort. Plus, 
CrystalPrint Series II gives you total 
compatibility with all your software. 
Whether it's Lotus®, WordPerfect™, 
Microsoft® Word, Ventura Publisher™ 
or any other program, CrystalPrint 
can speak the right language. It's even 
upgradable to become PostScript*- 
compatible for total desktop publishing 
capability. 

Cut Size — Not Quality 

With CrystalPrint, you're not just 
buying a printer, you're buying Qume 
quality and dependability. Printers 
built for the long haul All backed by 
Qume's worldwide customer care 
program that ensures service and 
support that's never more than a 


phone call away. So with CrystalPrint 
Series II, you get more than a great 
printer — you get peace of mind. 

CrystalPrint Cuts Costs 
At just $1,999* CrystalPrint Series II 
not only brings page printing closer, 
it's also more affordable than ever 
before. For more information, or a 
demonstration, contact your nearest 
Qume distributor or deader. Or contact 
Qume, 500 Yosemite Drive, Milpitas, 
CA 95035. Telephone (800) 223-2479. 

puma 

The Company with Peripheral Vision 


LaserJet Series n, Lotus, WordPerfect, Microsoft, Ventura Publisher and PtetScript are registered trademarks of their respective corporations. CrystalPrint Series II b a trademark of Qume Corporation. 
•Suggested retail price *Qume Corporation, 1988 
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Making Room to Multitask 


I n a typical single-tasking DOS environment, the first 640K of 
RAM is reserved for DOS essentials (about 50K} and 
applications. The memory immediately above 640K Is devoted to 
video memory, as little as 4K for monochrome systems, up to 1 28K 
for EGA and 256K for VGA systems. Any memory beyond 1 MB is 
extended memory and is usually controlled by a special memory 
manager program. 

In virtual 8086 mode~4he feature of the 366 processor that 
multitasking programs rely on to split memory into virtual 
machines— the first 1MB of RAM is allocated the same way. 


Beyond 1 MB, however, multitasking programs divide the memory 
into any number of virtual machines, each norm^ly from 128K to 
256K in size. Each virtual machine also has a copy of about 50K of 
DOS basics and its own video memory. 

Theoretically, you can fill up to 1 6MB with virtual machines (K you 
can afford that much memory), but If that many machines were 
active simultaneously, performance would be at a crawl. Most 
multitasking programs do their best work If no more than four 
virtual machines are active at any one time. 


Beyond 1 Megabyte 


Typical 1 MB DOS Memory Management Scheme 



Applications (640K) 

Video 

memory 

(128K) 

DOS overhead 
(256K) 

Extended memory managed by programs like ? 

OEMM-588 or IBM's VDISK ^ 





Typical Virtual 8086 Memory Management Scheme dos(sok) 

. , , pl-n- 


Applications (640K) 

Video 

memory 

(128K) 

DOS overhead 
(256K) 

Virtual 

machine 

(128Kto 

2S6K) 

1 

_ 

Virtual 

machine 


Virtual 

machine 





- 


Video memory (4K to 2S6K. 
depending on mode) 


shells. Older than IX)S itself. Unix was 
designed primarily for minicomputers and 
mainframes. As such, Unix is difficult to 
host on 8086- and 8()286-based PCs. but it 
feels right at home on the more powerful 
80386 (see the sidebar “What About 
Unix?"). 

For now, 386 multitasking programs 
are your best bet for luming your single 


The DESQvlew 
Difference 

DESOview 386 doesn't cc^y 
the DOS essentials into each 
virtual machine created in 
extended memory. When a 
virtual machine needs a DOS 
service, it puts in a call to the 
main system's DOS. The result: 
each virtual machine gains 
approximately 50K RAM of 
working space. 


Up to 16MB — 




Virtual 

machine 

Virtual 

machine 

Virtual 

machine 


1 ' 


386 machine iiuu a desktui ul simulta- 


neously running PCs. even if they have yet 
to take full advantage of the 386 chip. 
We’re still waiting for all the packages to 
follow the lead of VM/386 in making si- 
multaneous applications so independent of 
one another that one crash doesn't bring 
everything tumbling down. 

We also hope to see the.se programs use 
the demand-paging capabilities of the 386 
chip (using disk space to simulate RAM 


memory and controlling what is swapped 
out and back). With a 2MB system, you 
should be able to run as many applications 
as you want, even more than 2MB's 
worth. It might be excruciatingly slow, but 
it should work. Even the Macintosh imple- 
ments a crude form of demand paging, and 
it has no hardware support from the 68000. 
The 80386 is full of features waiting to be 


used, and even though these programs are 
starting to exploit them, they still have 
plenty of room to grow. 

Reviews of the five mullita.sking pro- 
grams follow. To test them, PC Labs took 
an IBM PS/2 Model 80. loaded it with 
SMB of RAM (you'll need at least 4MB to 
do effective multitasking), and set up true 
multitasking systems with each multita.sk- 
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WHAT ABOUT UNIX? 

Unix is the most important multiuser operating system available today, but a 
mature OS/2 may block its migration to office desktops in the 1990s. 


U nix offers a multitasking alternative 
to both OS/2 and the various MS- 
DOS derivatives. Opinions vary widely, 
however, on whether Unix poses a seri- 
ous threat to the eventual transition of 
most users from DOS to OS/2. 

On the one hand, partisans of OS/2 
claim that their system is the natural suc- 
cessor to DOS. They say that even 
though it will take some time, OS/2 will 
surely emerge as the dominant operating 
system on the desktop and that Unix will 
stay in its niche. 

Advocates of Unix point to its estab- 
lished position as the dominant operating 
system for high-end workstations. In 
fact, IDC, a market research firm, esti- 
mates that at the end of 1987, 76 percent 
of workstations were running Unix (as 
opposed to 0.8 percent of the PCs, or 
120,000 machines). Unix aficionados 
boast that as personal computers gain the 
speed, power, and memory of technical 
workstations, Unix will spread onto of- 
fice desktops. To sort out these claims, 
we must recognize that Unix has played 
several different roles in the pa.st and may 
play new ones in the future. 

Unix is, first and foremost, by far the 
most important multiu.ser standard oper- 
ating system now and for the fote,seeable 
future. It is the only teal alternative to 
proprietary operating systems like MVS 
and VM for IBM mainframes or VMS 
for Digital’s VAX computers. 

The market for Unix-based multiuser 
systems is one of the fastest growing to- 
day. Unix will certainly continue to be 
the operating system of choice for newer 
and mote powerful systems built around 
multiple microprocessors. It is steadily 
gaining market share against the older 
proprietary operating systems and seems 
destined to be a dominant factor in mul- 
tiuser systems. 


Unix has also been used as the operat- 
ing system for high-end workstations 
ba.sed on the Motorola 68000 family of 
microprocessors. The large linear ad- 
dress space of the 68(X)0 made it prefera- 
ble to the earlier Intel chips such as the 
8086 and 80286 for workstation develop- 
ers. Typically aimed at scientific or tech- 
nical applications, these workstations 
were Unix-based largely because Unix 
was already available for the Motorola 
architecture, having been developed for 
multiuser systems based on the 68000. 

Multiuser Unix systems were typical- 
ly character oriented, supporting multi- 
ple terminals in business applications. 
They were predominantly multiuser and 
only incidentally multitasking. 

Workstations required fast, high-res- 
olution graphics for only a single user. 
But since a multiuser operating system 
like Unix is necessarily multitasking, 
too, Unix also served as an adequate 
foundation for workstations. Starting 
with a Unix base, workstation vendors 
built sophisticated graphical user inter- 
faces on top of it that were similar to but 
in some cases more powerful than those 
of the Apple Macintosh and the DOS and 
OS/2 Presentation Manager. 

SHARP SEPARATION Workstations 
based on the 68000 could not easily run 
software for Intel-based IBM and com- 
patible MS-DOS systems. So the DOS 
PC world and the Unix workstation 
world were sharply separated by their 
different architectures. The Intel 80386 
processor changed all that because its vir- 
tual machine capability makes it possible 
to tun DOS virtual machines in a Unix 
environment. Innovative workstation 
vendors like Sun were quick to realize the 
potential of the 386. By offering 386- 
based Unix systems that can run DOS un- 


der Unix, Sun hopes to capture current 
MS-DOS desktops that might otherwise 
go to OS/2, 

The powerful graphical user inter- 
faces based on Unix on high-end work- 
stations offer a serious alternative to 
OS/2 and the Presentation Manager. The 
growing acceptance of Unix as the defin- 
itive standard for multiuser PC-based 
systems lends additional credibility to the 
Unix alternative. Nevertheless, OS/2 has 
many advantages. Unlike Unix, it is de- 
signed to be a multitasking single-user 
operating system. It has a very clean set 
of interprocess communication capabili- 
ties, for example. And Unix still carries a 
lot of baggage from its multiuser heri- 
tage. Those few teal advantages that it 
has over OS/2 (such as a mote capable 
file system) are likely to be short-lived as 
future versions of OS/2 ate released and 
accepted. 

Still, I wouldn’t rule out the possibili- 
ty that Unix may prove to be a winner on 
the office desktop. That outcome, while 
not probable, is certainly possible. 
Should OS/2 have performance prob- 
lems or prove buggy, should updates be 
slow in coming, or should IBM and Mi- 
crosoft have a falling-out over OS/2’s fu- 
ture, then Unix might end up a successful 
dark horse. 

Having said all that. I’ll still bet on 
OS/2. OS/2 is where most of the action is 
for software developers. It’s got what it 
takes for the PC-based world of the 
1990s. I don’t think IBM and Microsoft 
are going to stumble in the stretch. Yet 
unless they do, Unix won’t have a much 
bigger impact on office desktops in the 
next decade than it did in the last. 

— William F, Zachmann 


William F. Zachmann is a contributing 
editor of PC Magazine. 
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QNX': Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so varied. QNX would not be so suc- 
cessful. After all. it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 75,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 

Based on message-passing. QNX is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K. By comparison, 
both OS/2 arKj UNIX, written by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency Is a serious handicap for ter- 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro- 
cessing and resource sharing. QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transp^ent multi- 
processor environments. QNX is the main- 
frame you build micro by micro. 

PC’s, AT’s and PS/2’s OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC’s with AT’s. In 
contrast. QNX runs superbly on PC’s and 
literally soars on AT’s and PS/2’s. You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC’s or in protected mode on AT's. 
Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME ONX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to njn 
one PC-DOS application at each 
computer on a QNX network. With OS/2. 
128K of the DOS memory is consumed 
to enable this facility. Within QNX pro- 
tected mode, a full 640K can be used for 
PC-DOS. 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

THE HP VECTRA, AND COMPATIBLES. 




Mutti-User 

10 (32) serial terminals per PC (AT) 

C Compiler 

Standard Kemighan and Ritchie. 

Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 

255 PC's and/or AT's per network. 
lO.CXX) tasks per network. 
Thixjsands of users per network. 

Flexibility 

Single PC. networked PC's, 
single PC with terminals, 
networked PC’s wrth terminals. 

No central servers. Full sharing 
of disks, devices and CPU's. 

Real Time 

4.250 task switct>es/sec (AT). 

PC-DOS 

PC-OOS runs as a ONX task. 

Message 

Passing 

Fast intertask communication 
between tasks on any machine. 

Cost 

From US $450. 

Runtime pricir^ avaitabie. 



For further information ora free demonstration 
diskette, please telephone (613) 597-0937. 

Quantum Software Systems Ltd. * Kanata South Business Park • 175 Terrence Matthews Crescent- Kanata, Ontario, Canada • K2M 1 W8 
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ing program. By running PC Labs bench- 
mark tests on each of the virtuaJ machines 
created in memory, we learned how these 
machines perform and how the addition of 
more virtual machines slows the perfor- 
mance of the whole system. In addition, 
testing applications with dBASE III Plus. 
Lotus l■2•3, WordStar 4.0, Relay Gold, 
and SideKick Plus exposed some erratic 
behavior when several of the.se programs 
were operating in virtual machines simul- 
taneously. — Stephen R. Davis 


Stephen R. Davis is a systems programmer 
based in Greenville. Texas. He is a fre- 
quent contributor to PC Magazine and is 
the author (/Multitasking Operating Sys- 
tems and DESQview (M&T Books). 



Concurrent DOS 386 

Think of Concurrent DOS 386 from Digi- 
tal Research as a software chameleon. It's 
a multiuser operating system that makes a 
workable multitasking environment. It mi- 
mics DOS but has its rooks in venerable 
CP/M. 

The basic $395 version of Concurrent 
DOS 386 allows the simultaneous execu- 
tion of up to eight programs among up to 
three users. A $495 version of the operat- 
ing system supports up to ten users and 22 
simultaneous sessions. 

Though the software box says that the 
program can run up to 255 virtual 8086 
programs simultaneously, the more realis- 
tic number of simultaneous user applica- 
tions (standard DOS programs that you 
can run at the same time) is much small- 
er — in a single-user system, the practical 
limit is four. 

Although Concurrent DOS 386 is an 
operating system that can be used without 
CiOS — it will format your hard disk and 
will even support individual partitions up 
to 5 1 2MB — it can be installed in conjunc- 
tion with DOS without altering any files 
you already have installed. During its 
automatic installation process, it obedient- 
ly copies itself to an ordinary DOS subdi- 
rectory. When your system boots up with 



Unlike PC-MOS/.^86. the other miiltitaskingltnulfiuser package we tested. Concurrent DOS 
,t86 puts its virtual machines into windows and allows color customisation of each wiiuhnv. 
Across the bottom of the .screen are listed the mimes of the applications running in each virtual 
machine . The highlighted application is running in the foreground. 


Concurrent DOS 386, it even gives a spe- 
cial prompt at boot-up time asking whether 
you want to run it or DOS. 

When Concurrent DOS 386 is active, 
you can indiscriminately tun either DOS or 
CP/M 86 applications. It executes .CMD, 
.COM, .EXE. and BAT files, in that or- 
der of preference. In addition. Concurrent 
DOS 386 can read, write, and format both 
DOS and CP/M 86 disks. 

Although the system can address any 
byte within the 4-gigabyte range of the 
80386 microprocessor, the full extent of 
that range is not useful. In fact, a full- 
blown, single-user multitasking system 
with four 640K DOS sessions requires 
only about 2MB. Memory above that can 
be used solely as expanded memory with 
applications that can use it. Concurrent 
DOS 386 provides its own expanded mem- 
ory emulation, limited to support for EMS 
3.2 and EEMS in the current version of the 
operating system. 

Concurrent DOS 386 treats the four 
sessions it allows as virtual machines. 
Each one is given its own blank screen 
equipped with little more than a system 


prompt. One session is special in that it op- 
erates in the foreground, accepts keystroke 
input, and by default takes over the entire 
visible screen. Other sessions lurk in the 
background, usually invisibly, where they 
may execute concunendy or just idle along 
inactively, waiting for their chance in the 
limelight. 

Each session is independent and can 
mn its own applications, even TSR pro- 
grams. Like a string of old-fashioned 
Christmas lights, however, when one ses- 
sion goes down, they all go down. You 
cannot reboot the individual sessions sepa- 
rately. 

EASY SHlf'llNG On the positive side. 
Concurrent DOS 386 shifts each one of its 
four sessions into the foreground with 
alacrity. Just press Alt and a number on the | 
numeric keypad, and the application as- 
signed to that window snaps on-screen. At | 
the system prompt, Concurrem DOS 386 § 
uses display line 25 to show you what ap- 1 
plications are executing in each of its ses- ^ 
sions. 1 

To automate your everyday use of Cm- | 
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Create a 3.5" 

Micro Diskette 
with unlimited 
protection against 
a hostile world. 

You’re covered. BASF molds 
the rigid plastic jacket of its . 
3.5" Micro Diskette to its own 
specifications, providing 
unsurpassed protection for 
the flexible disk within. Call 
800-343-4600 for the name 
of your nearest supplier. 

The Spirit of Innovation. 


• • • • 


flRClF.T'^hON Rr AOFRSFRVICr CARI> 


• • 


What looks like DOS, 
acts like DOS, 
is ea^ like DOS, 

can hookeverybody up 
and Iffiep em hoppii^ 
program to pn^iram, 

and costs less than 
an office chair? 




If you can afford a nice leather 
chair for your office, you can 
afford a multi-user, multi-tasking 
operating system that’s just as 
comfortable to use. 

PC-MOS incorporates break- 
through technology that allows 
you to fully harness the power 
and capabilities of 80386-based 
computers, while maintaining 
the compatibility and ease of 


use of DOS. So now you can 
have up to 25 inexpensive ter- 
minals driven by a single 80386 
processor. You can continue to 
use your favorite software pro- 
grams like Lotus 1-2-3,” dBASE 
III," and WordPerfect,” and you 
can keep using those familiar 
DOS commands like DIR and 
COPY. You can even run all those 
terminals as a single cluster 


connected to a Novell server. 

PC-MOS comes in single, 
five and 25-user versions starting 
at $195. Your satisfaction is 
guaranteed or you get a com- 
plete refund. 

For more information about 
PC-MOS and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. Then you 
can sit back and relax. 



THE SOFTWARE LINK 

3577 PARKWAY LANE • NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 • FAX: 404-263-5474 

PC-MOS is a Iradfniarlt ol The Soltware Link, Inc. All other brand names ate Ihe trademarks ol their respective holders. 
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current DOS 386, each of its sessions can 
be assigned its own startup file that func- 
tions as the equivalent of DOS’s AU- 
TOEXEC.BAT file. The overall operating 
system uses its own version of CON- 
FIG.SYS to load device drivers and con- 
figure itself. 

Once you’ve booted Concurrent DOS 
386, you can run both text and graphics ap- 
plications as you would under DOS; how- 
ever, most of the operating system’s spe- 
cial features are limited to text mode only. 
You can run exactly one graphics applica- 
tion, which must execute in the foreground 
with the entire screen of your display de- 
voted to it. 

Text-mode applications can run either 
using the full screen or in smaller, overlap- 
ping windows. Unlike Windowsl386 or 
DESQview, however, windows don’t oc- 
cur naturally with Concurrent DOS 386. 
They must be specifically set up. 

To support programs that make calls to 
the DOS command processor, COM- 
MAND.COM — which is not (and cannot 
be) part of Concurrent DOS 386 — Digital 
Research supplies its own emulation pro- 
gram, CDOS.COM, which (like the setup 
utilities) must be run before you start any 
application that would otherwise make a 
call to COMMAND.COM. 

WINDOWING Windowing under Con- 
current DOS 386 requires more system 
setup using your choice of a menu-driven 



Coneumnt DOS 386, 
Version 2.0 
Digital Research Inc. 
BoxDRI 

Monterey, CA 93942 
(408)646^464 
ListPrke:S39S 
Requires: 1MB RAM, 
2MB disk space (20MB recommended). 

In Short: A multitasking and multiuser alter- 
native operating system that traces its roots to 
CP/M. It’s twice as expensive as the special- 
ized multitasking systems and lacks some of 
the features that they offer. Background ap- 
plications tend to pop into foreground. Not 
cc^y protected. 
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program, WMENU, or a command-driven 
program, WINDOW. With either utility 
you can scale, arrange, and set the colors 
used by the four Concurrent windows on 
the screen. 

Communications between windows or 
tasks under Concurrent DOS 386 are limit- 
ed to exchanging files, but Digital Re- 
search does include a utility that captures 
on-screen information to a file that can be 
read into other applications. Concurrent 
DOS 386 also allows you to interchange 
files between IX)S and CP/M disks. While 
Concurrent DOS 386 does not permit di- 
rect communication between applications, 
this can be achieved through a tool kit sup- 
plied by Digital Research. 

Concurrent DOS 386 has no built-in 
file-locking scheme of its own and de- 
pends on individual applications to man- 
age and secure files from simultaneous ac- 
cess by different tasks. On the other hand, 
the program lets you password-protect 
disks, directories, and files. 

To bring the multiuser abilities of Con- 
current DOS 386 to life, you can connect 
up to two serial terminals to your 386 PC. 
A menu-driven setup program aids in mak- 
ing the connection. Each of the two termi- 
nals can run up to two text-mode DOS or 
CP/M applications. The DOS applications 
you want to run on terminals must be con- 
figured as if to run on a text-only mono- 
chrome display because Concurrent DOS 
386 offers no graphics support for termi- 
nal-based applications. 

Concurrent DOS 386 can handle up to 
five printers, three parallel and two .serial. 
The real limit is the number of free ports in 
your system. For instance, if you have a 
terminal connected to one serial port and a 
modem to the other, you are limited to 
three parallel printers. lYovisions built into 
the operating system prevent collisions be- 
tween print jobs from different applica- 
tions. 

To coordinate the use of printers with 
multiple sessions. Concurrent DOS 386 
uses a special program called the Printer 
Manager, which functions in both menu- 
and command-driven modes. The FVinter 
Manager queues and formats (if you want) 
up to 254 print jobs to one or more printers . 
Rather than automatically intercepting the 
data stream bound for your printer, it 
works from disk files. 



386 Operating 
Systems: Summary 
of Features 

The following commentary analyzes some 
of the terms in this table of features. 

Multiuser capabilities Each of the 
operating systems reviewed here is a 
multitasking system, meaning that it can 
run more than one program concurrently. 

A mu/fruser operating system can support 
several users simultaneously. Of course, 
a multitasking system can also be 
multiuser. 

Allows rebooting Individual virtual 
machines 80386 processing permits 
operation in real, protected, arid virtual 
8086 mode. In virtual 8086 mode, 
individual sessioris can be set up that nin 
programs and generally act like stand- 
alone 8086 machines. (The maximum 
number of sessions is a function of the 
operating system and the memory 
available.) Some operating systems allow 
the individual virtual machines to be 
rebooted, as in a software Ctrl-Alt-Oel 
warm boot, without interfering with the 
operation of the other “machines." 

Allows user-customizable time slicing 

Multitasking takes advantage of the spe^ 
of computers by processing instructions in 
fractions of seconds, or time slices. If, for 
instance, each slice is Vis second, 18 
tasks could execute, one after another, in 
a second of processor time. Some 
systems allow customizing the allocation 
of time slices to give more time to 
important tasks. 

Uses DOS COMMAND.COM rather than ' ^ 
proprietaryCOMMAND.COM Some 
commercial software programs require ■ '.i 
COMMANO.COM to run. For this reason, 
most 386 operating systems either 
provide DOS COMMAND.COM or repiace 
it with a proprietary program. 

Also included Note that all of these 
operating systems include utilities and 
device drivers, which are not mentioned in - 
the table. 
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(Products listed in ascending price order) 

02 

DESQvlew 386 

m 

Microsoft 

Windows/386 

PC-MOS/386 

S3 

VM/386 

Concurrent 
DOS 386 

SOFTWARE COMPATIBILITY 

$189 

$195 

$195 

$245 

$395 

Uses LIMEMS 4.0 

• 

O 

• 

O 

O 

LIM EMS 4.0 driver provided 

• 

O 

O 

O 

O 

Runs under DOS 

• 

• 

O 

• 

o 

DOS version required 

2.0 or later 

3.0 or later 

N/A 

3.0 or later 

N/A 

Separate network version 

• 

• 

• 

O 

• 

Compatible network operating systems NetWam, S+Share 

NetWare, PC LAN. 
StartAN Network 
Program, 3+Share 

LanVnkSX, 

NetWare 

NetWare, PC LAN, 
PCnet, 3+Share 

DR NET 

Runs under OS/2 

O 

O 

O 

o 

O 

Runs with IBM BIOS 

• 

• 

• 

• 

• 

Runs with Phoenix BIOS 

• 

• 

• 

• 

• 

Runs with Award BIOS 

• 

• 

• 

• 

• 

Runs with other BIOS 

• 

• 

• 

• 

• 

OPERATIONAL FEATURES 


Maximum number of windows 

255 

Limited by expanded 
memory 

N/A 

N/A 

4 

Cut-and-paste feature 

• 

• 

• 

O 

• 

File sharing between tasks 

• 

• 

• 

• 

• 

Password protection 

O 

• 

• 

O 

• 

Multiuser capabilities 

O 

o 

• 

o 

• 

Maximum number of users 

1 

1 

25 

1 

10 

Maximum number of concurrent sessions 255 

Limited by memory 

Limited by memory 

32 

22 

Allows rebooting individual virtual 
machines 

O 

o 

O 

• 

O 

User-customizable time slicing 

• 

O 

• 

• 

O 

Print spooler 

O 

• 

• 

O 

• 

File locking 

• 

O 

• 

• 

O 

DOS FEATURES 


Allows simultaneous DOS use 

• 

• 

• 

• 

o 

Allows simultaneous OS/2 use 

o 

o 

o 

O 

O 

Replaces DOS 

o 

o 

• 

O 

• 

Uses DOS COMMAND.COM rather 
than proprietary COMMAND.COM 

• 

• 

o 

• 

o 

Allows standard DOS commands 

• 

• 

• 

• 

• 

Reads and formats DOS disks 

• 

• 

• 

• 

• 

ALSO INCLUDED 


Automatic installation routine 

• 

• 

o 

• 

• 

On-line help 

• 

• 

• 

• 

• 

Context-sensitive help 

• 

• 

o 

• 

• 

Indexed documentation 

• 

o 

• 

• 

• 

Tutorial 

• 

• 

o 

• 

• 

Free technical support 

• 

• 

• 

• 

•(90 days) 


Ji!i — Editor's Choice •—Yes O — No 

N/A — Not applicable; product does not have this feature. 
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■ 386 MULTITASKING ENVIRONMENTS 


Although you can use Concurrent DOS 
386 to give your 80386-based PC multi- 
tasking abilities, it’s at its best when used 
simply to shift between sessions devoted to 
a full screen. Not only is its windowing 
confusing for the casual user, but it also 
does little to protect the screen from the in- 
trusion of background applications. Espe- 
cially missed is the ability to virtualize vid- 
eo memory (and so keep programs with ill- 
behaved video under control), which is 
promised for Version 3, due out soon. 

SHARING RESOURCES When it 
comes to sharing system resources. Con- 
current DOS 386 is strictly a time-slicing 
system that devotes '/eo of a second to each 
of its applications before moving on to the 

♦ 

As a multitasker, 
Concurrent DOS 386 
is strictly a 
time-slicing system. 

♦ 

next. The division is equal among execut- 
ing applications, so filling all four win- 
dows with running programs cuts perfor- 
mance by about 75 percent. 

As shipped. Concurrent DOS 386 
doesn’t even suffer that amount of degra- 
dation. Although sold as a multitasking 
system, straight from the box it does only 
context switching. When you switch a pro- 
gram into the background. Concurrent 
DOS 386 defaults to suspending its opera- 
tion. To keep a program running in the 
background, you must issueaspecific SUS- 
PEND=OFF instruction in the window in 
which you want to run the application. 

Keeping background applications 
turned off hides one of the bigger short- 
comings of Concurrent DOS 386: that 
Concurrent does not do a very good job of 
protecting the foreground display from ill- 
behaved applications that write directly to 
video memory. 

This inept screen handling changed 
real-world use of Concurrent DOS 386 


into a travesty during testing. Whenever 
Lotus 1-2-3 was set calculating in the back- 
ground, it would punch through whatever 
application was on top. First one cell 
would appear, then another, then maybe a 
whole block until the .screen was obliterat- 
ed by an unresponsive spreadsheet: al- 
though the screen was pure 1-2-3, the con- 
trols remained with the foreground 
application. The only way to discern how 
slow the system became when 1-2-3 bar- 
reled along in the background was to note 
errant cells poking through more lackadai- 
sically. 

Other applications were bothersome 
but not quite as unusable in the back- 
ground. For in.stance, WordStar printed in 
an unseen session without making its pres- 
ence known (other than for slower system 
response) until it finished. Then a block 
from WordStar would punch through as its 
invisible background screen was updated 
to show that printing was done. 

With well-behaved applications run- 
ning in the background, the linear degrada- 
tion of the system’s response was readily 
apparent as tasks were heaped on. By the 
fourth application, the 80386 test system 
seemed as sluggish as a standalone XT. In 
fact, in PC Labs testing. Concurrent DOS 
386 was among the slowest of the environ- 
ments tested. 

If you want the IX)S and CP/M features 
of Concurrent DOS 386, you may want to 
keep its SUSPEND feature on and use it 
chiefly as a context-switching environ- 
ment. For true multitasking, you’ll find 
more features, lower prices, and easier use 
elsewhere. 



DESQview 386 

DESQview 386 is the combination of two 
Quarterdeck Office Systems products: 
DESQview (Version 2.2) and QEMM-386 
(Version 4.2). But the $189 DESQview 
386 is more than a simple sum of its parts, 
and it rates as one of the top 80386-based 
operating environments. 

DESQview itself is an operating envi- 
ronment that permits several standard 



Requires: 640K RAM. 31X)K disk space. 
DC).S 2.0 or later. 

In .Short; A text-based, multitasking 1K)S 
enhancer that is simple to install and operate. 
Behaves well with most 1X).S applications 
and maintains its speed fairly well under 
heavy program loads. An excellent main- 
stteam tix)l. Not copy protected. 

CIRCLt 696 ON RCADER SERVICE CARO 


DOS applications to run simultaneously, 
one in the foreground and the rest hidden in 
the background or in on-screen windows. 
Thus, DESQview stands out among 80386 
environments in that it does not require an 
80386 microproces.sor and can multitask 
on any system. On unadorned PCs and 
ATs, only the DOS 640K area can be used 
for true multitasking, but the addition of an 
EEMS or fully supported LIM 4.0 board 
will let even non-80386 systems run mega- 
bytes of programs at once. 

QEMM-386 is an expanded memory 
manager for 80386 microprocessors that 
eliminates the need for .special memory 
hardware, converting ordinary extended 
memory into the enhanced expanded 
memory that DESQview uses for its multi- 
tasking. In addition, QEMM-386, which 
sells alone for $59.95, can add ROM shad- 
owing to systems that lack it, extend the 
DOS memory area, and mn TSR programs 
outside the DOS 640K range. 

The DESQview! QEMM-386 pair can 
handle up to 255 simultaneously executing 
applications, but the more practical limit of 
the package is the nine-window maximum 
it can display on the screen. The real limit 
on what you can do with DESQview is 
ba.sed on the amount of system memory 
you can afford. 

Each window in DESQview gives a 
look at an independent virtual machine. 
Windows overlap, and you’ll notice that 
applications can be completely buried 
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XyWrite III Plus 

makes powerful word processing 
a piece of cake. 

New A La Carte menus let you use the 
power of XyWrite III Plus right from the 
start, A single keystroke produces a menu 
of logical options. Simple choices achieve 
sophisticated results. 

A La Carte menus are an alternative to 
XyWrite’s command system. They' let you 
go to work immediately while reinforcing 
the commands and reducing the learning 
curve. They also provide help for the task 
at hand. 

Unlike other menu systems, you can 
choose to work with A La Carte or with- 
out it. After all, when you know exactly 
what you want, you don’t need to consult 
a menu. 

%^Xyquest 

For product & dealer information contact: 

XYQUESTJnc 

44 Manning Road, Billerica. MA 01821 
(508)671-0888 



’ ‘XYOUI-lST 



CIRCLE 518 ON READER SERVICE CARD 





^ -AX . 
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■ 386 MULTITASKING ENVIRONMENTS 



DEiSQvicw 386 /.v one af the three proftrams we evahtated tiuit f;ives yott windows into all the 
virtual maehines you've created as they are running. Control of the windows is handled hy a 
simple menu tluit includes some of DVSQsicw's cut-aiul-paste functions and on-line help. 


while they continue to execute. 

DESQview 386 requires only about 
300K of disk space for the program and all 
its accompanying support. In operation, 
the system is even more compact. QEMM- 
386 steals only I.5K of conventional 
RAM. DESQview itself now imposes only 
lOK of overhead on each of its virtual ma- 
chines, invisibly stealing about 65K mote 
from the extended addressing area; it's the 
only multitasker that accomplishes that 
trick. 

STRETCHING MEMORY DESQview 
helps you get mote from the memory in 
your system by sharing DOS between 
memory partitions. That is, you need only 
one block of physical RAM for any num- 
ber of copies of DOS running in your sys- 
tem. All partitions address this same phys- 
ical memory when using DOS code. 
However, this DOS area is mapped into 
each partition, and its size must be sub- 
tracted from the 640K of memory that’s 
u.seful to programs. 

One of DESQview's hallmarks is its 
ease of installation and operation with 
most applications. Both QEMM-386 and 


DESQview itself include automatic instal- 
lation programs that merely require you to 
answer a few questions. DESQview auto- 
matically searches your hard disk for ap- 
plications it knows about and sets itself up 
to operate them within windows whether 
the programs are well- or ill-behaved. 

Once loaded, DESQview mns in the 
background, ready to pop on the screen 
with a press of the Alt key. Almost instant- 
ly, an initial menu pops out on the upper 
right of the screen; another keypress will 
open a window and start an application. 
An additional keystroke may be required 
to pop another application into the fore- 
ground or execute an internal DESQview 
function. The system is easier to use than 
EXfS and is entirely menu driven using 
moving bars that you select with cursor 
keys, a mouse, or the first letter of a com- 
mand. 

To make DESQview even simpler to 
manage, you can start it automatically 
from your system’s AUTOEXEC.BAT 
file, then use DESQview'^ own script sys- 
tem to load and run applications in its mul- 
tiple windows. DESQview scripts are es- 
sentially keyboard macros that the 


environment memorizes in a learn mode, 
Uanscribing your keystrokes to play back 
whenever you want. You designate one 
script to execute when DESQview is load- 
ed and a.ssign a startup script to each win- 
dow. For example, you can have DESQ- 
view automatically poll an e-mail system, 
pull out data, dump it into a spreadsheet, 
and graph the results. 

Graphics used to throw earlier versions 
of DESQview for a loop. Almost any pro- 
gram that played with individual pixels 
had to either commandeer the entire screen 
or humbly spin its wheels in the back- 
ground. DESQview now virtualizes the 
memory devoted to any standard video 
adapter all the way up through VGA, 

Although still primarily text-based, 
DESQview now allows graphics applica- 
tions to appear in windows. Switch from 
text-only displays to mixed text and graph- 
ics, and DESQview converts the whole 
screen to graphics mode and simulates text 
mode where appropriate. Operations slow 
down somewhat, and colors may take on 
an odd look with some archaic display sys- 
tems (for instance. CGA), but it works. 

DATA INTERCHANGE DESQview al- 
lows data interchange between its win- 
dows using an elaborate cut-and-paste sys- 
tem that lifts information from the screen 
displayed by one window and types it into 
another, even refomiatting the data along 
the way. This feature, together with 
DESQview's built-in auto-dialer, lets you 
automatically call any phone number you 
can display on the screen. 

Programs written with DESQview's 
own application interface can share data by 
exploiting a more sophisticated “Scis- 
sors’ ’ mode .which preserves both the con- 
tent and the structure of information when 
it is transferred between windows. 
(DESQview offers several utility programs 
that take advantage of this feature.) Files 
can also be shared between windows when 
the need arises. 

While DESQview allows the use of 
multiple printers — and different windows 
can output to different printers concurrent- 
ly — print jobs are not protected from one 
another. If two DESQview applications try 
to use the same printer simultaneously, the 
data streams will tangle into an indecipher- 
able mess. 
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WESPER&iEF PL! 
C n d : . 


MOOF 


htrcxJuang FbcalRmt 
The vmanfe periiteal 
sharing device 


Computerizing your office seemed like a good idea. 
%u purchased your first personal computer. That one 
PC turned into two. Then three. Ifou added a printer. 

Then a plotter. 

It didn’t seem important at the time that they all be 
from the same manufacturer. 

The trouble with multivendor peripherals and com- 

puters is that they weren’t 

D designed to talk to each other. 

(Q g FocalPoint Plus™ is an 

Isi. O) eight port buffering device 

which allows multivendor 
desktop computers to trans- 
fer files, easily. Share printers. 

Or send output to any printer, 
plotter, modem, or other peripheral at any tima All at a 
fraction of the cost of a new system. 

Data can be processed as fast as 2,000 cps, making 
your computers available for another productive task 
long before your printers have finished printing the last 
one. And with up to one me^byte of RAM FocalPoint 
Plus handles the longest print jobs from multiple users 
simultaneously. 

In addition to its printer, buffer, and sharer features, 
FocalPoint Plus gives you the advantages of a Sub-LAN 




by providing a cost-efficient hardware solution for inte- 
grating computer systems. 

When ti^ into an existing LAN, it eliminates print- 
ing delays, supports multiple printers from a single port 
and permits you to share printers more effectively. 

Additiondly, FocalPoint Plus provides mailmerge 
and multicopy capabilities as well as Resource Net, 
a sophisticated message/mail function allowing instruc- 
tions, requests or notes to be sent to a mailbox for 
viewing or printing. 

There’s no longer any reason to settle for a costly con- 
nectivity solution. FocalPoint Plus is 
just one member of an entire family i rv ' 

of connectivity pnxlucts ^ 

from Wespercorp, offering f ° ^ ^ ' i - ■ 

the most cost effective way 
to guarantee that your PCs 
and peripherals maintain 
an ongoing dialogue. 

ViESPB^pOl^ 

17032 Murphy, Irvine, CA 92715 
714*261-0606 
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386 MULTITASKING ENVIRONMENTS 


7^ Slices of Time 


1 Second of 
Processor Time 

This dock represents 1 
second of processor 
time. A normal / 

dock tick is 55 / Application ^ 

milliseconds, / W 
so about 18 of ' 
them pass 
per second. 

With no multi- 
tasking, the 
foreground 
application is 
the only applica- 
tion and needn't 
share the dock with 
anything else. 

Approximately 1 second 




4-Tick Allocations 

In default mode, multi- 
tasKing programs 
take the ticks of 
the dock and 
atlocate them 
to each active 
application. 

In this 

example, four 
ticks of the 
dock (about 
'U secxHxf) are 
given to a^ica- 
tionl, then four 
ticks go to 

application 2, and so 

Approximately 1 second 


DESQview supports only two serial 
ports, and potential conllicts are left for 
you to manage. Though DESQview is de- 
signed to allow the background operation 
of communication programs, you caraiot 
swap software that uses a serial port out of 
active memory. 

A new feature to this latest version of 
DESQview gives you a choice of four lev- 
els of protection for ill-behaved programs, 
selected on a ptogram-by-program basis. 
Each greater level of protection traps more 
errors and slows performance while offer- 
ing greater security against conflicts and 
crashes. 

When an error occurs, you're given the 
choice of continuing, terminating the ap- 
plication, or rebooting the system. Tread 
warily if you choose Continue; the selec- 
tion crashed a test system when running a 
display benchmark program. DESQview 
windows are not individually rebootable 
(Ctrl-Alt-Del typed in a window will elim- 
inate the window). 

DESQview is written only with 16-bit 
instructions (so it can be compatible with 
8088 and 80286 machines), but it can pass 
along 32-bit instructions to your 80386. 
For instance, you can run Paradox 386 in 


conjunction with DESQview (if you have 
an 80386 machine). 

TIME SLICING When you start multi- 
ple programs running concurrently, 
DESQview operates as a time-slicing mul- 
titasking system. The factory default gives 
extra weight to the foreground application 
to improve system response. Normally, 
five ticks (each one Vi« 2 seconds, or 55 
milliseconds, long) are devoted to the fore- 
ground activity and three to each back- 
ground task. You can alter the ratio be- 
tween foreground and background time by 
using the advanced features menu of 
DESQview. Background operation also 
can be completely suspended. 

When equal time is given to all applica- 
tions, DESQview performs slightly more 
slowly than other 80386 multitasking envi- 
ronments but still substantially faster than 
the operating systems, particularly when 
heavily loaded. In testing, it degraded to 
about half speed when it was loaded with 
two executing applications. Additional 
tasks did not add substantially to the appar- 
ent slowdown. 

Running real-world applications, 
DESQview had a high-performance feel as 



T urning 

into two, threo; lauiro*' 
virtual 8()86 machinavfiqiAA fbnte ^ 
complex manipulation of t h e- Mye ^ja 
processing power. Time sHdng Ms 
several applications share the ^ 
processor simultaneously; a Inulti- 
tasking program's time-slicing 
method determines how the virtual . 
machines will perform arxi how - 
severe the overall spaed degradation 
will be as more virtual machines are 
created in memory. 


long as we stuck with text mode. Its win- 
dows snapped right onto the screen. The 
handling of the actual application screens 
was not as smooth — fast scrolling of text 
screens appeared jerky even when only 
one application was active. 

DESQview encountered further prob- 
lems keeping track of the cursor mode. 
The cursor changed color, blinking rale, 
and even position several times as win- 
dows were switched. Most of the time it 
ended up as a flashing bar halfway up the 
character cell. 

When DESQview switched into graph- 
ics mode to allow a bit-mapped application 
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1-Tick Allocations 

Other multitasking 
packages alternate 
between applica- 
tions tick tick. 

In programs that 
display several 
ap^ications in 
windows, this 
kind of time 
slicing makes 
pertonnanca 
look smoother, 
though somewhat 
slower. Still, each 
application is given 
an equal amount of 
processor time. 



Customized 
Time Slicing 

DESQview386, PC- 
MOS/386. and VM/ 
386 allow the user 
to customize time 
slicing so that 
applications 
needing more 
processing 
time can have 
It, even while 
other applica- 
tions are simul- 
taneously active. 


Approximately 1 second 



Approximately 1 aaeond 


How can you see the effects of time 
slicing in action? DESCMewSSS 
defaults to time slices of about ’/» 
second (seen most clearly in the third 
dock above). Concurrent DOS 386 
defaults to much smaller time slices 
of ab out Vao second. As a result, 

' OiSBCMeHr 386 works in short bursts -v, 
that appear fast but inconsistent, 
while Concurrent DOS 386 seems 
slower but smoother in operation. 


to share the screen with one written in text 
mode, some not-so-subtle changes affect- 
ed the image. The VGA test system shifted 
from 400-line text mode to 480-line graph- 
ics mode — the equivalent of 30 text lines 
on the screen — making both the text and 
graphic applications appear squashed. The 
aspect ratio of the graphics appearing in 
the window changed from 1 .33 to about 
I.S. In addition, response time also slowed 
considerably as the environment incurred 
the extra overhead of converting the text to 
graphics mode. 

Forty-column text mode would appear 
only as a full-screen image. Attempting to 


put 40-column text in a window caused 
DESQview to mask the screen. During one 
of these trials, the graphic image could not 
be retrieved from the gray, 

DESQview attempted to keep the cursor 
or screen activity in a visible part of each 
window, scrolling the application behind 
the window horizontally or vertically as 
necessary. When small background win- 
dows peeked out to show applications that 
wrote to various places on the screen — 
such as filling in random 1-2-3 cells — 
the image in the window shifted back and 
forth in a way that was both reassuring and 
distracting. 

When a repeated series of calculations 
was carried out on one or more copies of 
1-2-3 or BASIC, the multiple-tick-ba.sed 
time slicing of DESQview became appar- 
ent. The calculations were carried out in 
discernible bursts. Nevertheless, data in- 
put to the foreground application appeared 
unaffected by this intermittent operation, 
and the foreground program accepted 
characters smoothly no matter how many 
applications were simultaneously execut- 
ing in the background. 

Most of the oddities observed while 
running DESQview occurred in modes that 


would probably not be used in business 
(for Instance. 40-column text). Overall, 
the environment was well behaved. 

DESQview ranks among the most ma- 
ture multitasking environments available 
with excellent support for a wide variety of 
DOS applications. If you stick with main- 
stream programs. DESQview can actually 
simplify your life while letting you wield 
teal multitasking power. 



Microsoft Windows/386 

Microsoft Windows/386 is the pinnacle of 
development for Microsoft’s graphics- 
ba.sed operating environment. It brings to- 
gether point-and-shoot control, pull-down 
menus, and the ability to run applications 
written specially for Windows, as well as 
standard applications that tun merely un- 
der DOS, Windows will operate with DOS 
versions between 3. 1 and 4.0 inclusive. 

As the name of the $195 program im- 
plies, Windows divides both the screen and 
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■ 386 MULTITASKING ENVIRONMENTS 


MULTITASKING WITH A 286 

386-based PCs aren’t the only ones that can split themselves into several little PCs. 
Given the right assistance, your 286-based machine can achieve a certain 
level of multitasking, too. 

A lthough you can't squeeze all the tween them with a few keystrokes. more than move dead code around — it 

features of an 80386 from a PC In addition, most TSR programs and has to track several executing program 
based on an 80286 microprocessor, you their data remain unchanged in memory threads simultaneou.sly while constantly 

can get a taste of multitasking by exploit- even as you load and unload other appli- guarding against their interfering with (or 

ing the advanced features of many pro- cations at the DOS prompt. Every time attacking) one another. With the 80286 

grams, special operating environments, you switch into the TSR utility, you can microprDce.ssor the problem is more dif- 

and hardware add-ons. At far less cost be exactly where you left off before. Or frcult than with the 80386 because the 

than buying an 80386-based computer, you can hold data in the TSR program as older chips leave memory management 

you can make your PC do two or more you change the underlying application, and other troublesome isrsues to the con- 

things at once — or at lea.st seem to. Here allowing you to move data between dif- trol program rather than handling them in 

are some of the alternatives: ferent applications. hardware. 

The principal problem with TSR pro- One way around the problem is to del- 

EXPLOIT SOFTWARE FEATURES grams, background utilities, and context egate the re.sponsibility for controlling 

The easiest way to start multitasking is to switching is RAM cram: both the pro- background operation to the application 

exploit the power of the software you al- gram you put on hold and the TSR utility itself. Such background processes take 

re^y own. A growing trend among bet- remain lodged in memory. As with shell- advantage of the same DOS facilities as 

ter conunercial applications is an option ing out of a program, you need enough TSR programs but use them to different 

to run a program from within a program, RAM to accommodate both the underly- effect. They actually execute invisibly, 

typically by “shelling out" to DOS. The ing application and all the TSR programs without demanding your attention. One 

programs exploit a feature of later ver- you load. Worse, TSR programs can gtxxl example is U>tus Express, which 

sions of DOS to create an environment conflict with one another, preventing handles the sending and receiving of your 

within an environment by running a sec- their simultaneous use. electronic mail while you work on your 

ond copy of the command processor other applicatioas. Of course, this tech- 

shell, CX)MMAND.COM. SOFTWARE CAROUSEL Another nique requires that the programs be spe- 

Although this mode of operation does way to have context switching is through cially written for invisible background 

not permit trae multitasking — the under- programs specifically designed to supply operation; it won’t help if you want to use 

lying application puts one task on hold it. Preeminent among the.se programs, your favorite DOS application in the 

while you shell out to the new one — it Sq/hvore Caroizse/ from SoftLogic Solu- background, 

does permit you to leave one la.sk for an- tions also solves some of the RAM drain 

other and return to the exact place where because it can save your inactive applica- DOUBLEDOS One minimalist means 

you left off, an ability called context tions and your place in them in extended, of multita.sking standard DOS applica- 

switching. The penalty you pay is in expanded, or virtual (disk-based) memo- lions is DouMeDOS from SoftLogic So- 

memory. You’ll have two programs ry. The program allows you to shift from lutions. As its name implies, Double- 

loaded al once, both vying for the limited one DOS application to another at the DOS lets you run two independent DOS 

640K resources available to DOS. press of a key, always keeping your place sessions on your PC using extended or 

when you switch back. Contact Soft- expanded memory so that it can supply 
TSR UTILITIES A wide variety of Logic Solutions Inc., 1 Perimeter Rd., ad^uate amounts of RAM to each. Al- 

terminate-and-slay-resident (TSR) ulili- Manchester, NH 03101; (800) 272- though it doesn’t give you frills like win- 

ties permit the same context-switching 9900, (603) 627-9900. List Price: dows, you can run a compiler out of sight 

abilities with a couple of advantages. $79.95. Requires: I28K RAM (2S6K while you edit your next programming 

With TSR programs like Borland’s Side- recommended); DOS 2.0 or later. opus. Contact SoftLogic Solutions Inc. , 

Atck, you need make only a keystroke or I Perimeter Rd. , Manchester, NH 

two to switch contexts, popping in and BACKGROUND PROCESSES True 03101;(800)272-9900,(603)627-9900. 

out of the resident utility. You can even multitasking is more difficult to achieve List Price: $69.95. Requires: DOS 2.0 

load several TSR programs and shift be- because the eontrol program must do or later. 
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DESQVIEW Regular DESQview 
(without the 386 appellation) expands 
further on the capabilities of Double- 
DOS. With well-behaved applications, it 
can give you true multitasking on an ordi- 
nary PC, working within the limits of its 
memory. With hardware support from an 
Enhanced Expanded Memory Specifica- 
tion or LIM 4.0 board, it can break the 
640K barrier and juggle several execut- 
ing DOS applications simultaneously. 
The shortcomings of using DESQview on 
a computer without an 80386 micro- 
processor are small — ^you lose some of 
the isolation between tasks and may be 
forced to shut down some less well-be- 
haved background operations. Contact 
Quarterdeck Office Systems, 150 Pico 
Blvd., Santa Monica, CA 90405; (213) 
392-9851. List Price: $129.95. Re- 
quires: 640K RAM, DOS 2.0or later. 

MICROSOFT WINDOWS 2.0 Win- 
dows 2.0 can also give you a multitask- 
ing environment operating on any PC 
with sufficient memory. However, un- 
like Windows/386. Windows 2.0 allows 
true multihLsking only with applications 
that arc specifically written to its own 
software standard or that approximate it 
through good behavior. )Vi>idoH's2.0can 
be u.scd effectively to create a context- 
switching environment with almost all 
DOS applications. Contact Microsoft 
Corp., 1601 I N.E. 36th Way, Box 
97017, Redmond, WA 98073; (206) 
454-2030. List Price: $99. Requires: 
2MB RAM, DOS 3. 1 or later. 

OS/2 A true multitasking operating 
system, OS/2 was designed from scratch 
to execute multiple applications at a 
time. Unfortunately, 0^2 is very differ- 
ent from DOS and requires not only an 
80286 or 80386 microproces.sor but also 


its own specially written programs to 
take advantage of its features. Its only 
concession to DOS is its compatibility 
box, which acts much like a single-user 
DOS computer and runs most DOS ap- 
plications (including sotiK ordinary DOS 
multitasking environments). Contact 
your local authorized IBM dealer. List 
Price: $495. Requires: hard disk with 
5MB available space. 

ALL CHARGE CARD If software 
doesn't seem like the right solution for 
you, you can sidestep some of the hard- 
ware deficiencies of the 80286 with spe- 
cific add-ons for your system. By install- 
ing the ALL ChargeCard, you can 
endow ju.st about any 80286-based com- 
puter with the paged-memory abilities of 
the 80386. Although by itself the 
ChargeCard won't endow your 80286 
with multitasking capabilities, it will al- 
low you to run PC-MOS/386 on your 
80286 using a special driver (supplied 
with the ChargeCard but developed by 
The Software Link). Contact ALL Com- 
puters, 21 St. Clair Ave. East, #203, To- 
ronto, Ontario, Canada M4T 1L9; (416) 
960-0 111. List Price: $399. 

EXPANDED MEMORY Another 
hardware alternative is to add an expand- 
ed memory board to your 80286-based 
PC. These paged memory boards incor- 
porate their own memory management 
hardware. By paging blocks of memory 
into the teal addressing range of your mi- 
croprocessor, these boards let your sys- 
tem address up to 32MB of RAM (under 
the latest standard). Enhanced Expanded 
Memory Specification (EEMS) and fully 
featured LIM 4.0 boards are designed to 
allow programs to execute in this paged- 
memory area (older LIM 3.2 boards ate 
not). — Winn L. Rosch 



Mientsofi Windows/ 

Mt6, Version 2.1 
Micnisoft Coqi. 
IftOllN.H. ,^6lh Way 
Box 97017 

Redmond. WA 9807.^ 
(20(>) 882-8080 
l.ist Price: S195 
Requires: IMEi RAM. 2MH disk space, 
I3().S3.I or later. 

In SItort: A siiKxnhty operating, niulliiask- 
ing IX)S enhancer that ls hampered only by 
slow video response. Best for Windows- 
related applications tike Microsoft Excel and 
Aldus's hiftcMoker. Its menus ami windows 
are slick and cu.sy to operate. Should be used 
with a mouse. Not copy protecicd, 

ClHin { 69S f )N HfcA&feR SfcHVig CARf ) 


the underlying 386 system into partitions 
that act like windows into virtual machines 
(Windowsl286, which first shipped in No- 
vember 1985, costs $99). 

According to Microsoft, you'll need at 
least 1 MB of RAM to get Windows/386 
tunning, and at least another megabyte to 
execute four 640K applications simulta- 
neously. A typical installation will require 
about 1 .75MB of hard disk space. 

Note that Windows/386 cannot make 
use of the virtual memory or demand-pag- 
ing capabilities of the 80386, which simu- 
lates RAM using disk memory. If your 
system does not have sufficient RAM, you 
will bump into warning messages that pre- 
vent you from loading additional applica- 
tions. 

Windows/386 uses the conventional 
and extended memory in your system and 
ignores expanded memory. The environ- 
ment itself converts some of the extended 
memory available to it to LIM 4.0 memory 
that can be used by applications. You can 
specify the amount, if any, of extended 
memory used for this conversion. 

Each standard DOS application that 
you run under Windows/3^ is given its 
own virtual machine with up to 640K of 
memory assigned to it. As in a real com- 
puter, however, some of that space must 
be shared with DOS. To conserve memo- 
ry, you can assign less than 640K to each 
memory partition. 

Applications that arc specifically writ- 
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have one thing in common: 

DeskMate! 

The proven, usenliriendly interface 


Good news! 

Now there’s a software system 
designed to make your PC' 
compatible computer easier to 
use than ever before. It’s the 
DeskMate® Graphical User In- 
terface, which leading software 
publishers are adopting to give 
their programs a friendlier look 
and feel. 

This new interface gives you 
a welcome uniformity in opera- 
tion. It’s easy to move from one 
program to another, and learn- 
ing new programs is a snap. 
Now, instead of spending time 
learning the peculiarities of a 
new program, you’ll be getting 
more out of your computer! 

How does it work? 

Very well, thank you. The 
proven format of the DeskMate 
Interface uses pop-up dialogue 
boxes and handy pull-down 
menus to select operations. 
Function keys work similarly 


from program to program. Bold 
graphics make it easy to see 
what you’re doing — move 
around freely and make selec- 
tions with the keyboard, or use 
a mouse for “point and click” 
convenience. 

Look at what’s available. 

When you learn to use one 
program that uses DeskMate 
standards, you’re well on your 
way to knowing how to use a li- 
brary of software. Choose from 
great titles in everything from 
word processing and accounting 
to desktop publishing and home 
education. And whether you 
own one or a dozen DeskMate- 
based programs, you’ll appreci- 
ate the DeskMate difference in 
ease of use. 

Make it easy on yourself. 

Join the revolution that’s set- 
ting new standards in user 
friendliness. Look for programs 
with the DeskMate logo! 


CIRCLE 289 ON READER SERVICE CARD 

O DeskMate 

User Interface by Tandy 


Also available; 
the software 
package that 
started it all! 

Discover the ease of 
use of the DeskMate 
User Interface with 
DeskMate Applications 


DeskMate 



Software, a versatile 
collection of ten great 
programs. You get word 
processing, spread^- 
sheet, commun' 
ications, database, 
graphics and more. 
Available at leading 
software dealers 
nationwide. 


DeskMate is a registered tradjmark of Tandy Corporation. Company logos used with permission. 


■ 386 MULTITASKING ENVIRONMENTS 
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Like DESQview 386 and Concunent DOS 386, Microsoft WiiKlows/386 displays die action cf 
each virtual machine in its own window. As you multitask, the familiar Windows interface 
remains the same. Extras like the clock can be called to the screen, and each item can be moved 
and sized appropriately. 


ten for the Windows environment (either 
Windows 2.0 or Window.s/386) can take 
advantage of all the advanced features 
built into Windows. These programs, 
which include former Editor’s Chokes Mi- 
crosoft Excel, Aldus's PageMaker, Mi- 
crografx Designer, and Micrografx’s 
Graph Plus, share a single virtual ma- 
chine, breaking through the 640K limit by 
means of the expanded memory provided 
by the environment. 

ODD RESULTS Windows/386 is com- 
patible with TSR applications but requires 
that they be run from within a window. Al- 
though you can execute programs like 
Sidekick before starting Windows, you’re 
apt to get odd results. \\^en run from with- 
in a window, TSR applications are avail- 
able only when that window is in the fore- 
ground, removing some of the immediate 
pop-up-ability that makes most people fa- 
vor such applications. 

Microsoft does not believe that this sit- 
uation is a problem, particularly since 
Windows/386 boasts many utilities that du- 
plicate the function of popular pop-up pro- 
grams. Included are a calendar, a notepad. 


a reduced-function word processor, a cal- 
culator, a small databa.se, a clock, and a 
paint program. The Windows/386 package 
also features a disk-caching program, 
SmartDrive. 

The conversion of Windows to the 386 
environment is quite successful. Applica- 
tions running in the multitasking DOS en- 
vironment of Windowsl386, even so- 
called badly behaved programs that write 
directly to video memory, can be win- 
dowed on-screen. Windows/386 simulates 
video memory and transfers bytes to real 
video memory as the displayed window 
calls for them. Programs that use unsup- 
ported modes of these adapters can be run 
by yielding the full display screen over to 
them, but they cannot be windowed. 

Although Windows/386 does not allow 
the virtual machines in each window to be 
individually rebooted without bringing the 
whole system down, the system does in- 
clude a special Terminate function that 
helps you get back on track when a single 
application crashes. 

Windows/386 allows your tasks to com- 
municate in a number of ways. Because all 
applications share a common fde system. 


you can share Tiles between applications 
without a problem. In addition, Windows 
contains a clipboard to move information 
that one application displays on the screen 
to another application. To use the clip- 
board, you merely mark off a block of text 
from the screen, then make a menu selec- 
tion to copy it to the clipboard. 

Windows/ 386 allows you to share a sin- 
gle printer among a number of windows or 
assign individual printers to applications, 
up to the maximum number supported by 
system hardware. In addition, a print 
spooler utility aecompanies Windows. 
This spooler works only with applications 
specially written for the Windows environ- 
ment, managing multiple simultaneous 
print jobs and preventing conflicts. 

SHARING PORTS Serial ports are 
shared in a slightly different way. Each of 
the two serial ports that Windows/386 sup- 
ports is assigned to one or more individual 
applications. No subsequent application 
can use that port until the window assigned 
to the first application is closed. 

Because Windows/386 is a graphical 
environment, it requires a display system 
with graphics capability. The Win- 
dows/386 environment supports most 
modes of the EGA and VGA video stan- 
dards (including CGA irKxles) and works 
with a number of proprietary display sys- 
tems using vendor-supplied drivers. 

Built into Windows are provisions for 
both keyboard and mouse control. For ma- 
nipulating windows on the sereen, the 
mouse interface is superior, although the 
keyboard interface allows quick, trouble- 
free multitasking. With the mouse you’re 
given great control over each window. By 
dragging the mouse along, you can move a 
window anywhere on the screen or change 
its size and shape. By clicking on the top 
bar of a window, you can instantly bring it 
from background to foreground operation. 
The effect resembles pulling a paper from 
the bottom of a pile and stacking it on top. 

If you use your standard DOS applica- 
tions straight from the box along with IVin- 
dows/386, each one will fill the screen 
while it is in operation. 

To make ordinary DOS applications 
(that is, those not written to Windows' 
specifications) run in the background and 
in windows requires little additional work. 
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Abetter IQl 
across theboard. 

Our big L -dxiped RETURN key is 
almost impossible to miss with 
your little finger. 

! 
i 

j LED indicators on the NUM, SCROLL 
and CAPS LOCK keys are easier to see. 

j ! 

I Your name goes here on a 

' personalized nameplate. 



Functions oftheCIJU. and CAPS 
LOCK keys are interchangeable, so 
you can enter CTRL key combinadon 


keystrokes Jrom the home row. 

\ 

\ 

This name is your 
guarantee of quality. 

\ \ 


Our enlarged BACKSPACE key 
reduces keystroke errors. 

\ 

Small footprint saves \ 

desklcp space. \ 


If it’s time to replace your old key- 
board, consider yourself lucky. 

Now you can buy the new Key Tbonic 
Professional Series* KB 101 PLUS for the IBM 
PC, CT, AT and 1^2.* 

From one end to the other, the KB 101 
PLUS is loaded with the latest No other key- 
board, in feta, brings all these new features 
together for you. 


And the quality is unsurpassed. Which 
makes it possible for Key Honic to give you 
a three-year limited warranty. 

With your KB 101 PLUS you also get 
an easy-to-understand user’s guide and 
toll-free product support From a company 
with 19 years of keyboard experience and a 
reputation that isn’t foreign to you. 

So call your dealer or Key Ttonic today. 


You won’t find a better 101. Across the 
board. Across the world. 

key tronic' 

Professional Series' 


1 - 800 - 262-6006 


tN WASHINGTON STATE 1-509-927^15 


‘Cdlrjilipernqund SMK.‘CT*'inriPS.’t*'wliidnniriaridlllM*«ilKilT*iiTiTKiam4lradnnrtso(lhrlBMr«panli8n 
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"386 ALTERNATIVE " 


Millions Sold... WHY ? 

CALL DIVERSIFIED TECHNOLOGY 1 800-443-2667 • IN MS 601-856 4121 


aRCLE 324 ON READER SERVICE CARD 


Just 
For 
WordPerf^ 


The Perfect Addition" 


CoiMn File Block Print peCe Uords r 


i Screen nAcro oTher 


Trelfllns Clasees uia Sen 

Our rourUi In e series c 
Irensporl Buer^one fron 
beeches of Kuel. <A SB 
experience.) A course 
operstton ulll be oFfere 
Contect Uendy «t exti 




A- Center 
B-Flush Rlfhl 
C-LcFt/^lfht Icdent 
D-Lert lirient 
I-Font Site 


H-Select Base Font 
l•frlnt Color 
J-Lert^lght ftarglns 
K-Teb Settings 
L-Llne Spacing 
rt-Llne Height 
N-LiM Kia^rlng 
O-Owerstrthe 


C: sUPBBNLEDfMsfCUSTEXT . IKB 


Doc I Pg I Ln 7.S" Pos 1*' 


The Perfect Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect's power and high per- 
formance features. 

If you create WordPerfect 
macros, you can install them on the 
menu for easy selection. Then add 
a custom reference window to doc- 
ument the macro's function. 


With the Perfect Addition, 
flexibility is built in. De.signed to 
be used from the keyboard. The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With .selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key. The Perfect Addition is the 
solution to getting more from 
WordPerfect versions 4. 1 through 
5.0. 


The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049. 

Only $54.95 


APPLAUSE 

SOFTWARE 


New Address! 

P.O. Box 4104 
Sail Lake City 
Utah. 84110-4104 


aRCLE 142 ON READER SERVICE CARD 


WordPerfect is a rcjiisirred iradcmark of WordPerfeci Corporation. The Perfcci Addition is a trademark of Applause Software. Microsofi is a registered trademark of Microsoft Corporation. 
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■ 386 MULTITASKING ENVIRONMENTS 


You must set up a program information 
file (PIF) that contains descriptive infor- 
mation about the program, such as its 
name as it appears on-disk, the name by 
which you want to refer to it, any com- 
mand-line options to use when loading it, 
and the name of the subdirectory in which 
it is found. You can set up several PIF files 
for the same program, each with different 
parameters. 

DIFFERENT APPEARANCES Once 
you’ve got your favorite applications run- 
ning in the graphics-based windows of 
Windows/386, you’ll notice a few differ- 
ences between their appearance there and 
when they operate normally under DOS. 

For example, Windows/386 tends to 
shrink text displays vertically, giving them 
a squashed look. (This effect makes a big- 
screen display particularly desirable with 
the Windowsi386 system). The cursor, 

♦ 

Windows/386 
delivers the most 
polished multitasking 
system. 

♦ 

too, may behave differently, holding 
steady or flashing slowly and perhaps in an 
unusual color. During word processing, 
the slow-flashing, slimmed-down cursor 
was particularly difficult to find on an ordi- 
nary VGA display. 

Included in the installation options is 
the ability to load applications automati- 
cally when you start Windows/386 (using 
the LOAD parameter). You can even start 
batch files with this option, gaining the 
flexibility of having the equivalent of a 
number of AUTOEXEC.BAT files ready- 
ing your system for you. 

One adjustment that is lacking is a pro- 
vision for changing Windows' time slic- 
ing. Other than stopping background oper- 
ations entirely by altering the PIF files of 
your programs, you have to abide by the 
prioritizing determined by Microsoft’s en- 


gineers. Approximately equal time shares 
ate given to each application, foreground 
or background. Windows/ 386 is smart 
enough not to waste time on programs that 
are inactive or merely waiting for key- 
strokes. In PC Labs testing, Windows/386 
proved to suffer minimal degradation with 
severe loading, both in microprocessor-in- 
tensive and disk-intensive scenarios. 

In everyday use, however, Win- 
dows/386 showed some unusual side ef- 
fects with standard EXDS applications. The 
most disconcerting of these arises from the 
system overhead required by the system’s 
graphic operation, which affects the appar- 
ent responsiveness of the display and the 
keyboard. Even with only one application 
active, the screen behaved irregularly. 
Blocks of characters often popped up sev- 
eral at once rather than smoothly, one at a 
time as you type them. The effect was even 
more pronounced when displaying data re- 
ceived through a serial port — whole sen- 
tences appeared at once. When four IX)S 
applications were loaded and executing, 
the display delay became tedious. Appli- 
cations written for Windows, like the Write 
program included with Windows/386, be- 
haved much better, slowing noticeably 
only under the load of three or four pro- 
grams. 

STRANGE PREOCCUPATION Some- 
times, but not always, Windows/386 be- 
came preoccupied with the test communi- 
cations program. When the program was 
shifted into the background, a keystroke 
could take up to 10 seconds to register. At 
times it seemed the system had crashed, 
but then a sudden flurry of text would ap- 
pear on the screen after a considerable de- 
lay. Experimentation showed that the 
problem occurred when the communica- 
tions program was idling rather than actu- 
ally dialing, or sending and receiving text. 

We also encountered difficulties with 
programs that admittedly don’t use the sys- 
tem timer correctly. For instance, Cross- 
talk XVI's connection-countdown timer 
went mad, ticking down 5 seconds for ev- 
ery I in the real world when no other appli- 
cations were running, slowing to half that 
speed (still two times too fast) with a full 
program load. 

Windows/386 degraded fairly smoothly 
under increasingly heavy program loads. 


Adding a second application just percepti- 
bly slowed a recalc on a spreadsheet, but 
four DOS applications brought the sys- 
tem’s thinking to a crawl. WindoH's-ba.sed 
applications did not seem to slow the sys- 
tem as much as DOS programs, perhaps 
because standard applications require so 
much overhead to convert their displays to 
graphics mode. 

If you don’t mind the staccato typing ef- 
fect when using standard DOS applica- 
tions, you’ll find that Windows/386 deliv- 
ers the most polished multitasking system 
available for your 80386. It’s smooth, 
quick, and mostly trouble-free. 



PC-MOS/386 

As a full operating system, PC-MOS/386, 
$ 195 from The Software Link, is designed 
to replace DOS. It retains nearly all the 
functions of ordinary DOS while adding its 
own multiuser and multitasking abilities. 
Even with its advance to Version 2.2, 
however, PC-MOS/386 remains some- 
what buggy and proved itself untrustwor- 
thy in testing. 

The similarity between PC-MOS/386 
and EXDS is, of course, intentional. The 
nearly identical structure and commands 
allow experienced EXDS users to make an 
easy transition from DOS to PC- 
MOS/386. Not only does PC-MOS/386 
look and work much the same as EXDS, but 
it will also mn most standard EXDS applica- 
tions without a hitch, even in the back- 
ground. 

In addition, PC-MOS/386 uses the 
same file structure as EXDS and a superset 
of EXDS’s disk format, so it can be installed 
on an existing EXDS-based computer with- 
out reformatting the hard disk, altering 
your directory structure, or other .such in- 
conveniences. Rather than installing a new 
operating system, adding PC-MOS/386 is 
more like switching to a new operating en- 
vironment. 

Just as EDOS 4.0 allows partitions larger 
than 32MB, PC-MOS/386 permits hard 
disk partitions of up to 256MB (with simi- 
lar problems in backward compatibility). 
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Benchmark Tests: 386 Operating Systems 


P C Labs' multitasking benchmark tests were 
designed to demonstrate the degradation of 
foregrourid processing when one. two. and three 
background tasks were run simultaneously- The 
results lifted a few eyebrows- 
When the 60386 Instruction Mix benchmark test 
was run in a loop as one. two. and three 
background sessions. VM/386 was consistently 
fastest with one and two active sessions, but 
Microsoft Windows/336 was sometimes fastest 
with three active sessions (on the instruction mix 
and memory tests). In fact. Windows was faster 
with three background sessions than it was with 
two. This phenomenon occurred intermittently with 
various tests on all the other programs. Eventually 
we concluded that it was neither a fluke nor a flaw 
of the operating systems involved. Rather, it 
reflects efficient use of memory management arKl 
time slicing, giving more time to foreground 
processing and less to background jobs. Note that 
we always used the default time-slice values when 
testing these systems, although some systems 
allow prioritization of tasks or customized lime 
slicing. 

These operating systems' manufacturers 
explained to us how their products optimize 
memory management. Microsoft Windows/386. 
among the top three on nearly all our tests, gives 
two-thirds of the CPU to active applications, 
dividing the remaining one-third among back- 
ground tasks. Although parts of DOS are copied 
into each virtual machine, other elements of the 
DOS environment are loaded only when called by 
an application program. This reduces virtual- 
machine memory overhead. 

VM/366 uses its SRM (System Resource 
Manager) to track all the virtual machines, 
changing the time slicing as required and 
continually polling for activity. The time-slice 
algorithm automatically sets the CPU time 
according to the number of machines being used 
(unless the user defines the slice). VM/386 led the 
pack with the 80386 Instruction Mix running as 
one and two backgrourxf tasks. Predictably. 
VM/386. with its built-in 32K disk cache, also won 
most of the tests involving our I/O-intensive DOS 
File Access test. 

DESQview 386. which was also among the top 
three in most tests, uses a mix of 32-bit 
instructions in its OEMM-386 driver, employing 
video trapping and memory protection. DESQview 
366 automaticatly redirects direct memory access 
to a 2K buffer and achieves fast video scrolling 
with its BIOS emulation. 
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1 Control results (no background session) 1 

Performance Times 

(Tmtim givan in seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS -V .V 1 

Rie Access FIleAcosss 
(small (large 

record) record) 

Coneumnt DOS 386 

34 

0.6 ^ 


7.6 

PC-MOS/386 


3.3 * 

0.6 ^ ^ 


" " 10.8 ™ 

DESQview 386 


3.3 

0.6 

73.3 

7.9 

VM/386 


3.3 

0.7 

59.5 

2.0 

Microsoft Window8/386 

3.8 

0.6 

72.7 

8.0 


1 Looping 80386 Instruction Mix in one background session 1 

Performartce Times 

(Times given In seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS 

File Accaaa Hie Acceea 
(email (large 

record) record) 

Ooncurwnt DOS 386 

6.7 

1.3 

106.4 

9.2 

P&MOS/386 


6.6 

1.2 

110.7 

14.7 

DESQview 386 


6.7. 

1.2 

140.5 

13.4 

VM/386 


3.8 

0.7 

58.1 

2.7 

Microsoft Wlndow8/386 

4.6 

0.9 

85.1 

9.2 


1 Looping 80386 Instruction Mix in two background sessions 1 

Performance Times 

(Times given In seconds) 

80386 

Instruction 

Mix 

Conven- 

tiortal 

Memory 

DOS DOS 

RIa Acceea Hie Acceea 
(email (largg. <.<" 

raeotd) record) 

Coneurrem DOS 386 

10.0 

2.0 

1574 : 

. 16.8 

POMOS/386 


9.9 

1.9 

1604 

25.0 

DESQview 366 


6.6 

1.2 

140.3 

13.7 

VM/386 


4.4 

0.9 

60.2 

1.1 

1 Microsoft Windows/386 

5.7 

1.1 

87.3 

9.3 


1 Looping 60386 Instruction Mix in three background sessions I 

Performance Times 

(Times given in seconds) 

80386 

Instruction 

Mix 

Conveir- 

Uonel 

Memory 

DOS DOS 

Hie Acceea RIa Acceea 
(email (large 

record) record) 

'C<Siic'uiT<AlD6S'3S6 

16.6 

3.1 

212.7 

10.0 

POMOS/386 


13.3 

2.4 

207.4 

28.5 

DESQview 386 


6.6 

1.2 

141.0 

13.3 

VM/386 


5.9 

1.2 

59.6 

2.1 

1 Microsoft Windows/386 

5.2 

1.0 

80.2 

8.7 




PC MAGAZINE ■ FEBRUARY2 8, 1989 
128 








PC MAGAZINE ■ FEBRUARY2 8. 1989 
129 






■ 386 MULTITASKING ENVIRONMENTS 



Benchmark Tests: 386 Operating Systems 


Testing Procedures 

Whai effect does mutlitasking have on processing? Do 
all tasks run at the same speed? Oo background tasks 
interfere with the foregrour>d job? How slow does 
processing become when one. two. and three tasks are 
running in the background? PC Labs designed tests to 
determine the amount of performance degradation that 
systems suffer as muttitasking operating systems process 
more tasks. 

Testing was conducted on an IBM PS/2 Model 80 with 
a starrdard 1 10MB IBM hard disk and SMB RAM 
Multitasking systems were set to default tjme-siicir>g 
specifications, and task memory sizes were set lor 
optimum efficiency according to manufacturers' 
recommer>dations. Extended memory artd expanded 
memory were made available for ifx^ systems that could 
use them. 

First, each operating system was installed and our 
benchrrrark tests were run: 80386 Instruction Mix, 
Conventioriat Memory, and DOS File Access for small and 
large records. This le$tlr>g yielded control numbers that we 
could use for comparison. 

The multitasking tests xwohred running one test in a 
continuous loop. First the 80386 Instruction Mix was 
reprogrammed to test the processor and write to the 
screen constantly, thus emulating a busy, processor- 
intensive application program. With the Instruction Mix loop 
running as a background task, we ran the regular 60386 
Instruction Mix. Conventional Memory, and DOS File 
Access tests in the foreground 

Next, the 80386 Instruction Mix loop was set to run 
as a secor>d background task while the regular benchmark 
tests were run again in the foregrourtd. 

Then we loaded the Irtstruction Mix loop again, 
creating a total of three simultaneous background tasks, 
artd once again we tested the foregrour>d. The results 
dentonstrale the degradation ot processor speed as more 
backgrouTKl tasks are added. 

The remaining tests followed the same procedure, but 
with our DOS FHe Access test (small- arxj large-record 
versions) runnir>g in a loop as one. then two. then three 
background ta^. As before, we ran the 80366 Instruction 
Mix. Conventional Memory, and DOS File Access tests in 
the foreground. The background task emulated an I/O- 
intereive application and caused measurable degradation 
on the inpuVoutput times 

The 80366 Instruction Mix benchmark lest mectsures 
the tinne it takes to execute a selected series of processor- 
intensive tasks The test program uses 80386 instruction 
code. These Instructions are a subset ot the total processor 
instruction set The 80366 Instruction Mix implements a 
number of 32 -bit operations. In the 80386 processor these 
become 'Single instructions, whereas in the 8066 arxj 
80266 versions of the benchmark test they remain multiple 
instructions. 

The ConventkMMt Memory benchmark test allocates 
266K of conventional memory and treats it as a series of 
64-byte records. Then. 16.364 random records are read 
irrto and written from this memory. The result shown is the 
average of the read and write times. 

The DOS Fite Access benchmark test measures the 
throughput rate ot the disk being tested, in this case, 
through^ times are measured in terms of how long the 
{Ssk takes to perform common DOS file-management 
functions. Five tasks — file creation, sequential file write., 
sequent!^ file read. rarxJom file write, and random file 
read— are timed and the results summed. 

The test is carried out lor two different types of 
files — smaH-record files and large-record files — that are 
used by common PC applications. Files aeated using 
smtf I records are typicsJly used by database management 
pfo gra rr a . and targe records are typically used for word 
processing and spreadsheet files. Loading a DOS program 
is also simulated by the large-record test. 
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. . 


1 
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1 Control results (no background session) 1 

Perlonnance Times 

(TImeg given in seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS 

File Access File Access 
(small (large 

record) record) 

Concunwitoossee 

3.3 

0.6 

71.9 

7.6 

i PC-MOS/386 


3.3 

0.6 

79.2 

10.8 

i DESQvlsw386 


3.3 

0.6 

73.3 

7.9 

: VM/386 


3.3 

0.7 

59.5 

2.0 

1 Microsoft Wlndow8/386 

3.8 

0.8 

72.7 

8.0 


1 Looping DOS File Access in one background session 1 

Perfoimance Times 

(Tlmee given in seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS 

File Accaas Pile Access 
(small (large 

record) record) 

' Concurrent DOS 386 

6.4 

1.2 

165.3 

11.9 

PC-MOS/386 


11.1 

3.1 

178.4 

22.1 

DESOview 386 


6.6 

1.2 

186.3 

18.3 

VM/386 


4.1 

0.7 

121.0 

5.3 

Microsoft Windows/386 

5.0 

1.0 

96.5 

11.0 


1 Looping DOS File Access in two background sessions 1 

Performance Times 

(Times given in seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS 

Rie Access File Access 
(small (lArge 

record) record) 

Concurrent DOS 386 

6.6 

1.2 

256.9 

21.1 ; 

PC4IOS/386 


18.5 

4.7 

351.2 

49.5 

DESOview 386 


6.4 

1.1 

462.0 

28.1 

VM/386 


5.0 

1.0 

194.5 

9.5 

j Microsoft Wlndows/366 

9.5 

1.4 

146.3 

16.7 


1 Looping DOS File Access in three background sessions 1 

Performance Times 

(Times given in seconds) 

80386 

Instruction 

Mix 

Conven- 

tional 

Memory 

DOS DOS 

RIe Access RIe Access 
(small (large 

record) record) 

CoAoirrent DOS 386 

8.9 

1.7 

412.1 

22.1 

PC-MOS/386 


2S.S 

6.8 

379.6 

33.8 

DESOview 386 


7.6 

1.5 

576.7 

45.5 j 

VM/386 


5.4 

1.0 

282.3 

15.4 

1 Microsoft Windows/386 

6.5 

1.1 

103.4 

11.6 

- 1 
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Control results 
(no background session) 


XV 


Looping (X)S File Access 
in or>e background session 



Looping DOS File Access 
In two background sessions 


Looping DOS File Access 
in three background sessions 
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GIVE US HALF AN HOUR 
AND ^AND WELL 
GUARAN1Q VOU A 
FULL FEATURED NETWORK. 


That’S all it takes to turn two IBM or com- 
patible PC’s into a true network. Half an hour or 

less to install MainLan and $299 for MainLaris 

▲ 

complete Starter Pack. * , , « 

" ■ ' " ' ‘ 5 ► 

And if you want 
to add 1, 2 or 
even more, it’s 
just a matter of a 
few minutes and 
$199 for each 
STARTER PACK cxua computci 

An inexpensive way to turn your fragmented, 
unsociable collection of computers into a fuUy 
functioning network, sharing resources like laser 
printers and high speed processors, making files 
and data available to everyone who needs them, 
and substituting electronic mail for those Htde 
scraps of paper and expensive copies. 



FRIGIDLY LAN 

As easy as MainLan is to 
install, it is even easier to use. 
The menu system lets you 
spend your time working 
instead of learning how to 
make it work. It for instance 
you want to transfer or 
manipulate files, redirect 
printer output, or send E-mail, 
just press the appropriate key 

MainLan is so friendly, in 
fact, that it’s almost not there. 
When you’re using an appli- 
cations program or dealing 
with data on another com- 
puter, MainLan is transparent, 
unobtrusively doing its Job. 
There when you need it...out 
of sight when you don’t. 

It also has a thoughtful 
modular design that helps 
you conserve your RAM for 
programs you need. You can 
be a full-fledged member of 
the network while using as 
litde as 50k. 

All of that-and performance 
that outclasses LAN’s costing 
hundreds of dollars more per 
station. 


COMTOneifLAN 

There’s no reason to limit 
your software choices. MainLan 
is true NETBIOS compatible. 
So you can run any of the 
popular network NETBIOS- 
compatible applications pro- 
grams without modification. 

THRIFTY LAN 


MainLan is easy on your 
pocketbook, too. Our unique 
hardware design is much less 
cosdy to produce and you get 
the savings. 

And remember, you won’t 
need an expensive file server- 
MainLan offers you the choice 
of dedicated or non-dedicated 


servers. It gives you the chance 
to save hundreds of dollars. 

But don’t get the impres- 
sion that you sacrifice essential 
LAN features. Not so! You get 
an effective, easy-to-use way to 
share resources and data, that 
gets the job done in true net- 
work fashion. 

LAUDABLE LAN 

But don’t just take our word 
on it. “PC World” in England 
says “MainLan is a revolution- 
ary way of operating in a mul- 
tiple machine environment 
without having to make all of 
the usual sacrifices. It has the 
potential to be the low-cost 
networking standard of the 

future” The kind 
of features which 
persuaded the 
judges to award 
MainLan the PC 
MAGAZINE 
EDITOR’S AWARD 
at the 1988 British 
Personal Com- 
puter Awards. 
That’s MainLan. 


THE FEATURES 

► NETBIOS compatible 

► 4 Megabits per second transmission rate 

► Printer Sharing 

► Hard Disk Sharing (Virtual Drive) 

► 90 days free support 


Yes, I wont to see what MamLAN'sJitU-featured LAN will do for me I understand that 1 may 
return it anytime within 30 days if I am not completely satined. 


J_ Starter Pack $299.00 + *$W Shipping & Handling 

Extension Pack(s) $199.00 + ‘$10 Each Shipping & Handling 

TOIAL“ $ • 

NAME TITLE 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE ( ) 

MonQr Order or Cashiers Check C.QD. Visa M astercard 

Account Number Expiration date: 


Signature 

‘Shipping via UPS Blue “Florida residents add 6% sales tax 

IBM is a tegisteml trademark of InematkxuJ Business Machines Corp 



EXTENSION PACK 


THE GUARANTEE 


It’s simple. Try MainLan at 
our special introductory offer 
of $299 for the 2-PC Starter Pack 
(regularly $399) and if it’s not 
what you want in a LAN, return 
it within 30 days and we’ll return 
your money The MainLan Exten- 
sion Pack for one PC is $199. 
limit of one Starter Pack per 
customer site, please. 

CIRCLE 262 ON REAPER SERVICE CARD 

MainLan' 

LOCAL AREA NETWORK 

CALLIOORDBt 

800 ‘ 999‘6770 

TECHNICAL INFORMATION 
(407) 331-4407 


Payment may be by Visa, MasterCard, 
money orders, cashiers checks, or CQtK 
Purchase Orders (hardcopies only) are 
accepted from Fortune 1000 companies, 
and educational, medical, military and 
government installations Please note 
method of payment below 

Mail to: 

US Sage Inc Department AJ 
2005 Tree Fork Lane Suite 125 
Longwood, FL 32750 
(407)331-4400 FAX (407) 331-4406 


mo 

PC NETWORK SYSTEMS 


■ 386 MULTITASKING ENVIRONMENTS 


[lAIns 

rC-ieS/386 USE! TASK STATISTICS 


Tisk Start 

Size Uiieo 

User Prograa 

Port 

Baud 

Pri 

Slice 

Files 

Status 

8- 

17666 

517K 

C6A 

NOS .CON 

N/A 

N/A 

Z 

1 

Z 

ACT 

HI 

1 

17666 

ZS6K 

CCA 

■ENCHZ3L.EXE 

H/A 

H/A 

Z 

1 

3 

ACT 

NB 

2 

17666 

256E 

ceA 

BENCH23L.EXE 

N/A 

N/A 

Z 

1 

3 

ACT 

NB 

3 

17666 

ZS6II 

CGA 

IEIKtlZ3L.EXE 

N/A 

N/A 

2 

1 

3 

ACT 

NB 

t 

17668 

Z5bK 

C6A 

BENCHZ3L.EXE 

H/A 

N/A 

Z 

1 

3 

ACT 

NB 

5 

17666 

Z56R 

CGA 

BENCHZ3L.EXE 

N/A 

H/A 

Z 

1 

3 

ACT 

NB 

6 

17666 

256K 

CGA 

BENCHZ3L.EXE 

N/A 

H/A 

Z 

1 

3 

ACT 

NB 

7 

17666 

Z56K 

CGA 

BENCH23L.EXE 

H/A 

H/A 

2 

1 

3 

ACT 

NB 

0 

17666 

Z56K 

CGA 

BENCNZ3L.EXE 

N/A 

N/A 

2 

1 

3 

ACT 

NB 

9 

17666 

Z56K 

CGA 

BENCHZ3l.EXE 

N/A 

N/A 

2 

1 

3 

ACT 

NB 

16 

17666 

Z56K 

CGA 

BENCH23L.EXE 

N/A 

N/A 

2 

1 

3 

ACT 

NB 

1296K of 

8669K 

fteHory Available 









S5K of SAK Snr Allocated 
I»:\I. 


PC-MOS/386’.? User Task Slalistics screen is ihe place where yau design and canlral vinaal 
machines. Each machine, or Task, is listed, along with its RAM size, its video nunle. its user’s 
ID (for multiuser situations}, its current application, and. in the last column, its .status (active 
or waiting}. 


The operating system also supports multi- 
ple partitions on a single-hard disk without 
requiring software drivers. In addition. 
PC-MOS/386 lets you boot from any hard 
disk partition, which may be formatted 
with different operating systems. For in- 
stance, you might have three disk parti- 
tions — one each with DOS, OS/2, and 
PC-MOSI38& — and choose which to boot 
from. 

The standard version of PC-MOSI386 
is designed as a single-user system. Other 
versions are available to handle 5 or 25 us- 
ers. Drivers are included to handle 13 dif- 
ferent models of serial terminal. 

Although originally written as an oper- 
ating system for 80386-based computers, 
PC-MOS/386 has been updated to operate 
in a variety of other environments. It will 
even allow multitasking on 8088-ba.sed 
computers, with the restriction of being 
able to use only real-mode memory (typi- 
cally only the 640K accessible to DOS), 
allowing two rather modest 240K sessions 
to tun, 

OiVIDDNG THE SYSTEM Multitask- 
ing with PC-MOSI386 requites that you 
divide your .system into individual sessions 


that operate as separate computers, taking 
advantage of the virtual 8086 mode of the 
80386 microprocessor. Each session can 
tun one or more programs including TSR 
utilities. Although PC-MOS/386 itself 
cannot use expanded memory, it includes 
a software driver that converts extended 
memory to expanded memory (under the 
LIM 3.2 specification) for use by pro- 
grams running in individual sessions. 

One session always operates in the fore- 
ground and can accept keystrokes. Ail oth- 
ers work in the background. Because PC- 
MOS/386 does not support windowing, 
you can view only one session and task at a 
time: the foreground session, which occu- 
pies the entire screen. 

Several means of communication be- 
tween applications ate allowed, including 
pipelining, semaphores, and emulation of 
NetBIOS, These techniques will work 
only with programs specifically written to 
take advantage of them, however. Most 
standard DOS applications will be restrict- 
ed to file sharing for data exchange. 

ALLOCATING MEMORY PC-MOSI 
386 does not dynamically vary the memo- 
ry assigned to tasks or sessions. Once 


FACT FILE 


pc-yos/3M, 

VerMon 2.20 
The Software Link Inc. 
3577 Parkwa> Ln. 
Norcross. GA 30092 
(4(M» 448-5465 
List Price: $195 
Requires: 1MB RAM. 

750K di.sk space. 

In Short: A nonwindowing multiuser and 
multitasking alternative operating system that 
pros ed less than dependable in PC Labs test- 
ing. Lacks siTme of the features of specialized 
muliitaskers. Not copy priwccted. 
circle 684 on FfeAOEH SEfiViCfc CARO 



you've allocated memory to a session, no 
other application has access to those bytes 
even if you don't execute an application in 
that session. The only way to alter the 
memory assigned to a session is to explicit- 
ly remove the session (with the .REM- 
TASK command) and set it up again with 
new memory parameters. 

One of the more insidious problems 
with getting PC-MOS/386 to run several 
tasks simultaneously is that the procedure 
is poorly documented. The instructions ac- 
companying the operating system are ar- 
ranged primarily as a reference guide; this 
gives no good overview of the steps re- 
quired. On the positive side. PC-MOS/386 
includes its own help facility. 

Most of the routine operations of PC- 
MOS/386 are handled by programs bear- 
ing the same names and carrying out the 
same functions as their DOS equiva- 
lents— DIR, COPY, DEL, and FOR- 
MAT — although The Software Link has 
added many new commands to deal with 
the multitasking and multiuser operations 
of the system. The biggest difference you 
may notice is the more colloquial response 
to your errors and transgressions — 
‘■\\^at?" instead of "Bad command or 
file name." 

Because PC-MOS/386 is designed to be 
a multitasking system, it anticipates that 
several applications may attempt to use 
system resources simultaneously. Conse- 
quently, it incorporates advanced features 
like print queuing. The operating system 
intercepts instructions sent from each ap- 
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* In Colorado call (303) 799*4900. D^demark/owner; dBASE IV. 
Astiton*1iite. and Ashton-Tate Logo/Ashton*Tate Corporation. 
C 1989 Ashton-Tate Corporation. All rights reserved. 


“It’s avsilole lot easier 
wiienyoucan see 
\^Iiat )otfie doingT 


The Control Center is a logieal, 
intuitive window t'roni which you per- 
form all your key database operations. 

A constant frame of reference, if you 
will, tor harnessing all of dBASE IV’s 
formidable power. 

Through the Control Center, you 
gv't simple and understandable access to 
even' one of dBASE IV’s modules and 
function.s. Like the powerful Report 
Writer. The Applications Generator. 
And much, much more. So that the 
time it takes to develop vour applica- 
tions can be drastically reduced. 


You see, at Ashton-Tate we think 
that people tend to be more successful 
when the\'’re able to see tlie opportunities 
tor discovery right in front of them. 

Want to see tor yourself? Just visit 
your ItKal authorized Ashton-Tate 
dealer for a demonstration, or call 
800-437-4329' ext. 2934 for details 
on videotapes, demo disks, ujigrades, 
and more. 

a4 ASHTON Tate ” 


The journey 
to discovert' can 
sometimes be a 
kmgandaidiKXLs 
one. 

E.speeially 
when it comes to 
writing databa.se applications. 

And especially when you’re not 
a programmer. 

All of which is precisely why we 
built dBASE I V' with an innoyatiye 
new feature we eall the Control Center. 


J&\SE1V 



■ 386 MULTITASKING ENVIRONMENTS 


plication to one or more printers. If two ap- 
plications try to access one printer, the first 
one wins and the printer-bound data from 
the second is routed to a disk-based print 
spooler. 

ROIIND-ROBBN SYSTEM PC-MOS/ 
386 is a strict time-slicing system that de- 
faults to giving each session one system- 
clock lick (about 55 milliseconds) on a 
round-robin basis. However, PC-MOS! 
386 permits you to alter the length of a lime 
slice, assign different priorities to individ- 
ual sessions, and deprive idling applica- 
tions of their lime slices. 

In the default setup, PC-MOS! 386 de- 
grades rather uniformly, slowing in direct 
correspondence to the number of sessions 
with executing programs. That is, with ap- 
plications mnning in three sessions, the 
host computer runs at about one-third its 
normal speed. Idling programs, like those 
waiting for a keystroke interrupt, normally 
do not steal time slices. 

In testing, PC-MOSI386 did a very 
good job isolating sessions from one an- 
other. Even applications that took direct 
hardware control of the video system were 
never able to break through the screen to 
interrupt other sessions. However, the pro- 
gram did demonstrate a few quirks. For 
example, Lotus 1-2-3 mysteriously 
switched to 40-column mode when it was 
shifted to the background, then back into 
the foreground. This problem was solved 
by explicitly configuring the 1-2-3 session 
as VGA using the operating system’s 
.MOS VMODE command. Other sessions 
and applications did not show this tenden- 
cy toward mode switching. 

PC-MOSI386 also proved erratic in 
handling some of the most esoteric hard- 
ware features. For instance, the system 
could not reset the screen border color con- 
sistently when reentering a session. Some- 
times it would successfully redisplay the 
border; other times it would not. 

Because PC-MOS!386 does not allow 
windows, the execution of background 
tasks is inevitably invisible. However, 
their effect on system operation is readily 
apparent. The 55-millisecond lime slices 
result in rather Jerky execution of applica- 
tions. For example, a calculating Lotus 
1-2-3 macro pops cells on the screen sever- 
al at a time. Instead of filling smoothly, the 


display refreshes in spurts. 

During word processing with a heavy 
system load, response lagged substantial- 
ly. Delays of a long fraction of a second 
were bothersome. Background communi- 
cations, on the other hand, executed 
smoothly. 

During testing, PC-MOSI386 revealed 
bugs that were more than irritating, how- 
ever. The initial version of the operating 
system received by PC Labs could not run 
four benchmark sessions simultaneously. 
This problem was traced to an interaction 
of the operating system and the compiler 
used in making the program, a "red her- 
ring" that was unlikely to occur in real- 
world use, according to The Software 
Link. The company does have a fix, and it 
will be sent to current users and incorporat- 
ed in the next release. 

A worse bug was discovered during a 
word processing session with WordStar 
4.0. Without warning, the operating sys- 
tem dumped out of the program and went 
back to the system prompt. The screen dis- 
played an undocumented error message. 
All work to that point was of course lost. 
Even if this incident were but a one-time 
error. PC-MOSI386 obviously requires 
more debugging before it is trusted with 
critical work. 



VM/386 

As a multitasking operating environment, 
VMI386 from Intelligent Graphics Corp. is 
a tinkerer's delight. Not only does the 
$245 program allow splitting up your 
80386-based computer into as many as 32 
independent sessions (the default is 1 6. but 
in any case the real limit is available mem- 
ory). but it also gives you intimate control 
over the priority assigned to each. 

VM/386 divides your computer into 
two or more virtual machines using the vir- 
tual 8086 mode of the 80386 chip. Each 
machine is isolated from the rest and acts 
as if it were a dedicated personal comput- 
er. Each virtual machine gives you a DOS 
prompt at which you can run your favorite 
programs, load in a gaggle of TSR utili- 


ties, and even execute software drivers to 
add-in peripheral devices like mice, dis- 
plays, or digitizing tablets. 

Under VM/386, the partitioning be- 
tween virtual machines is fixed once 
you’ve made your setup decisions. Al- 
though you can reassign memory at a later 
time, the environment itself does not dy- 
namically reassign memory between virtu- 
al machines as you change the applications 
running within them. As a result, even if 
nothing is executing in a virtual machine, 
its memory cannot be used by the rest of 
the system. 

To get VM/386 running, you’ll need at 
lea.st 2MB of RAM. which yields at most 
two 5 1 2K virtual machines. Four simulta- 
neous 640K sessions require about 3550K 
of RAM. You’ll also need about 700K of 
disk space for the VM/386 files. 

VM/386 gobbles up conventional and 
extended memory but does not use ex- 
panded memory. VM/386 can, however, 
make extended memory into expanded 
memory that can be used within its virtual 
machines. For instance, if you have the 
RAM available, you can run Lotus 1-2-3 
Release 2.0 in a window with multiple 
megabytes of expanded RAM for big 
spreadsheets. 

NECESSARY DRIVERS The VM/386 
system includes drivers that can be run 
within each virtual machine to make ex- 
panded or extended memory available to 
it. The EMS driver supplied with the cur- 
rent version (1.2) of VM/386 is not LIM 
4.0 compatible; however, IGC will supply 
a LIM 4.0 upgrade to owners of VM/386, 
Version 1 .2, on request. 

Once VM/386 is set up. it’s easy to use. 
To switch virtual machines you hold down 
the Alt key and press the SysReq key 
(equivalent to the PrintScreen key on an 
AT-style keyboard) twice. After what 
seems to be a considerable delay, one that 
makes you wonder whether your key- 
presses really took (sometimes more than a 
second), the screen shifts to another virtual 
machine. 

The switching process works tound- 
robin-style, moving from virtual machine 
I to 2 to 3, then back to 1 in a loop. Press- 
ing Alt and Sys Req once pops up a tiny 
menu that allows direct access to the VM 
Manager or any particular virtual machine. 
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A fiinny thing 
happens when you 
go around solving 
other people’s data- 
base problems. 

People tend to 
think of you as 

somebody you’re not. 

But that’s all right. Because with 
all due respect to those who develop 
applications professionally, the faa is 
that more and more ever^ay people 
are being encouraged to turn out more 


and more everyd^ programs. 

Of course, it helps if they have a 
tool like dBASE IV’s Applications 
Generator. 

The dBASE IV” Applications 
Generator does pretty much what its 
name implies: it writes the necessary 
code to pull together all the elements 
of your application. So you can con- 
centrate more on what you want to 
accomplish, and less on what pu have 
to do to get there. 

The Applications Generator is 
fully intmated with dBASE IV’s new 
Control Center, too. So pu get a sim- 
ple, understandable way to access all 


this power. Be careful, though— this 
combination just might turn you into 
a programmer. 

Which actually may not be so 
strange after all. 

Want to see what it feels like? Just 
visit your local authorized Ashton-Tate 
dealer for a demonstration, or call 
800-437-4329* ext 2934 for details on 
videotapes, demo disks, upgrades, and 
more. 

.A Ashton Tate® 
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■ 386 MULTITASKING ENVIRONMENTS 



Like PC-MOS^^86. VM/386 has a viriiuil machine slams screen. Each machine is assifineda 
numher ami a mane . The other cohanns in the .stains report, ail of which are filled with 
technical data about the machines’ time-slice .stata.ses and memory' icsafte. show why VM,'386 
is ( 'on.sidered the midtilaskiim system for the let hnical user who has the time and ability to 
customize these seltintis. 


Once you've got the hang of using the 
virtual machines, you can customize your 
VMI3S6 system to set itself up automati- 
cally when you bool your computer. The 
VM Manager assigns each virtual machine 
a pair of start-up files equivalent to DOS's 
familiar CONFIG.SYS and AUTOEXEC 
.BAT. 

Another part of the VM Manager, an 
advanced features menu, allows you to 
customize the division of your computer's 
VMI386 power. You can choose the time 
slice allocated to each virtual machine and 
the priority a.ssigned to each virtual ma- 
chine's access to system resources such as 
interrupts. For instance, you might want to 
assign absolute priority to interrupts serv- 
ing a communications program so that 
characters are not lost even when its virtual 
machine is running in the background. 

ALLOCATING RESOURCES The 

manner in which VMI386 assigns re- 
.sources is complicated. Resource alloca- 
tion happens in a special part of VMI386 
called the System Resource Manager. 



VAf/J«6. Version 1.2 

& Inlelligeni Graphics 

K ‘ . j Corp. 

r I 4800 Great America 

I 3- ( piiwy 

Santa Clara. CA 9S0S4 
(408)986-8373 
List Price: $245 

Requires: 2MB RAM. 700K disk space. 
DOS 3.0 or later. 

In Short: A nonwindowing multitasking 
DOS enhancer that creates up to four vittual 
machines, each independent enough to crash 
without bringing down the others. More diffi- 
cult to use than the others, but if you learn to 
use it. its excellent customizability is its 
suongest feature. Not copy protected. 

CinCLEeOSONRrADER SERVICE CARO 


which is meant to optimize the overall op- 
eration of the system. The primary func- 
tion of the SRM is to shut down back- 
ground programs that are nut active, and in 
St) doing heap the maximum power and re- 


sponse on the foreground application. 

The SRM works by sensing the back- 
ground task's execution of external inter- 
rupts. When no such interrupts occur, the 
SRM assumes that the task is inactive, per- 
haps waiting for a key. stroke, and shuts it 
down. Of course, programs involving in- 
tense calculating — like a massive spread- 
sheet recalc or statistical analysis — usually 
do not interact with external interrupts. Be- 
cause the SRM is on by default, you may 
be surprised to find nothing happening in 
the background when you think you're 
multitasking with VMI386. 

Even with the SRM off, you may be as 
surprised as we were at VMI386’s alloca- 
tion of system resources. After we as- 
signed all virtual machines the same priori- 
ty when testing in PC Labs, we discovered 
that background tasks executed at about 
'/lo the speed of the one task in the fore- 
ground. Although this division of labor 
makes VMI386 appear snappy when load- 
ed with many executing applications — and 
makes its performance look undeservedly 
good — you'll want to reassign priorities if 
you're expecting to accomplish a lot of 
work in the background. 

With real-world applications, VMI386 
proved to be a smtxrth operator. Its rela- 
tively brief time slices helped to make Lo- 
tus 1-2-3 calculations appear on the screen 
with pleasing regularity rather than in 
bursts, even when the system was heavily 
loaded with other applications. 

When using a word processor, scrolling 
remained smooth (although slower) as sys- 
tem loading increased. The inordinate 
amount of time devoted to the foreground 
session prevented excessively long lags 
when typing or issuing commands. Al- 
though background calculations pkxlded 
along at a leisurely pace, the system could 
handle 1 ,20()-bit-per-second background 
communication even with four applica- 
tions running simultaneously. 

EXTRA SNAP Another way that 
VMI386 earns some extra snap is through 
its inclusion of a 32K disk cache. A cache 
is particularly worthwhile in a multitasking 
system because extensive head move- 
ments might be requited when alternately 
reading from the different files each virtu^ 
machine uses. The cache helps avoid 
much of this head movement. 
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It’s always 
the tasv speed of an 
application that 

r|=|S|S|B seems to catch one’s 
attention. But when 
P ' .1 ■ ! you think about it, 

speed alone doesn’t 
alwaw determine the amount of useful 
work you can produce. 

Thar’s why in dBASE IV,” we 
added more than just a blazingly fast 
.EXE compiler. We added a total of 
310 new or enhanced commands and 


funaions that help you complete your 
applications in less time than you ever 
thought possible. 

And without your having to 
become a full-fledged programmer to 
doit. 

Of course, the compiler by itself 
lets you run applications significantly 
faster than is possible with dBASE III 
PLUST But you’ll also find yourself 
working much more efficiently through 
dBASE IV’s intuitive new Control 
Center. As well as by using its Applica- 
tions Generator. Or the Report Writer. 
The Forms Generator. And much more. 


After all, when it comes to devel- 
oping dBASE IV applications more 
quickly, there’s not just one way to 
doit. 

There is one way to find out more, 
though. Just visit your local authorized 
Ashton-Tate dealer for a demonstra- 
tion, or call 800-437-4329‘ ext 2934 
for details on videotapes, demo disks, 
upgrades, and more. 

.A ASHTON Tate® 

INTRODUCING dBASE IV 
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“Ha\^ you noticed that 
program speed is not the 
only reason >ou set 


things done faster? 




We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLLS, 

"Right now, PROCOMM PLVS is 
the definitive teiecom program 
and the one I personaily use 
and recommend!' 

John C. Dvorak. 

columnist. PC Magazine 

People who review software hove 
a very tough job. They see hundreds 
of new programs eveiy week. But 
the ones who hove seen the new 
PROCOMM PLUS communications 
software are doing more than writing 
rave reviews about it. They're getting 
personal. They're using it at work ond 
at home. 

Maybe ifs because PROCOMM 
PLUS is so easy to use it's "intuitive:' 

Or perhaps it's becouse procomm 
PLUS has an extremely powerful script 
command languoge, context sensi- 
tive help, 16 terminal emulations 
with keyboard re-mapping, 1 2 file 
transfer protocols, a fully-automated 
dialing directory, and advanced host 
mode with elecironic moil. 

But one thing is tor certain. If 
procomm plus Is Ihe personal choice 
of the people who review software, 
you con be sure that PROCOMM PLUS 
is right for you. 

It's time you got personal about 
PROCOMM PLUS. Ask for PROOOMM 
PLUS at a dealer nearyou. Or, call 
314-474-8461. 

Thank You. 
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■ 386 MULTITASKING ENVIRONMENTS 


EDITOR’S 
raai CHOICE 


• DESQview 386 

• Microsoft Wmdowsl386 

• VMI386 


Each of our three Editor's Choices 
is intended for a different type tff 
user. DESQview 386 is the choice 
for the user new to 386 machines 
and multitasking who wants to set 
up virtual machines smoothly, run 
them speedily, and economize on 
RAM in the process. 

Microsoft Windows/386 is the 
natural choice for anyone who 
spends time working in a graphical 
environment. If you use Microsoft 
Excel, A/dus's ^geMaker, or 
Mkiografx Designer, all of which 
have been optimized to run under 
WiiKlows, you'U appreciate the 
cUp-and-paste features in the sys- 
tem. The speed tf the software may 
be disappointing at tunes, but look 
at the bright side: you'll be getting a 
head start toward using OSI2 
Presentation Manager, which 
closely resembles Wirnlows. 

VM/386 is for the 386 user who 
has the time, knowledge, and desire 
to customize his or her virtual ma- 
chines. The program won't enter- 
tain you with lots of windows, but 
the total iruieperulence of its virtual 
machines is to be applauded and 
should be emulated by the competi- 
tion. 

The two multiuserlmultitasking 
systems we evaluated, PC- 
MOS/386 and Concurrent IXtS 
386, can’t really compete as multi- 
taskers against the specialized mul- 
titasking environments. Remember, 
however, that they do offer multi- 
user capabilities as part of their pur- 
chase price. 


VM/386 makes no pretension of win- 
dowing. When operating in Ihe fore- 
ground, each virtual machine gets exclu- 
sive access to the display. Background 


applications are hidden but are assigned 
memory that mimics what the display ac- 
tively uses, so they can be readily switched 
on-screen. During testing, no applications 
poked through to the foreground. 

Each virtual machine operates truly in- 
dependently and can even be booted with a 
press of Ctrl-Alt-Del without disturbing 
the rest. Each machine also accepts its own 
device drivers independently. 

I/O ports must be assigned to each vir- 
tual machine through special drivers and 
control programs supplied with the 
VMI386 package. You’re allowed the op- 
tion of assigning a port exclusively to a sin- 
gle virtual machine or sharing it among 
several. 

VMI386 doesn’t have explicit provi- 
sions for communicating between differ- 
ent virtual machines. Because all ma- 
chines share the same file system, 
however, information can be passed 
around by writing data to a file in one virtu- 
al machine and reading it in another. 

ON THE NETWORK ICC suggests 
that you take advantage of file sharing 
when using a VM/386 system as a node in 
one of Ihe LAN networks with which it is 
compatible (IBM Token-Ring, 3Com To- 
ken-Ring. NetWare/S-Net, and PCnet). 
Run the network device driver in one parti- 
tion and use it to copy files to disk. All the 
virtual machines can then share Ihe disk 
files. Use of a VM/386 system as a server is 
not recommended. 

Compared with windows-based multi- 
tasking systems like Windows/386 and 
DESQview. VMI386 is a step behind both 
in appearance and operation. Compared 
with the nonwindowing operating systems 
Concurrent DOS 386 and PC-MOSI386, 
however, VM/386 operates with com- 
mendable smoothness. 

VM/386 is an environment that will best 
serve more experienced and dedicated us- 
ers because they will have to experiment 
with its multitude of settings to coax opti- 
mal performance and memory usage from 
it. At the same time, having all those set- 
tings is VM/386's greatest strength. It’s the 
one multitasking system that you can tune 
to match your needs and desires. [iH 


Winn L. Rosch. who wrote all the reviews, 
is a contributing editor of PC Magazine. 
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While dBASE Promises Y)uThe Moon, 

Clipper Delivers. 


Right now, while others dream about 
the database of the future, you can be 
using it today to create applications of 
unparalleled sophistication. With Clipper* 
the most powerful and complete 
database development system for PCs. 

Open the Clipper box and you’ll 
find the enhancements dBASE* has been 
promising. And some it hasn’t. 

Such as: a remarkable development 
language that takes you way beyond 
dBASE* emulation, with enhanced commands and entirely new 
language extensions. A unique open architecture which gives 
you the flexibility to create and easily integrate user-defined 
functions in C, Assembler, Clipper, and sdll other languages. 
The speediest-ever dBASE compiler, yielding applications up 
to 20 times hister. And that’s just for starters. 

Clipper also provides the most capable menu-driven 
debugger to be found anywhere, as well as half a dozen 
modifiable utilities to further reduce development time. 

There’s source code security, too, plus sophisticated 
record and file-locking capabilities that piake networking 

Copynfht O NMitutkei Corporttion. i98S. AD n^iB reserved. 

Niniu»(l end Oipper are reentered trademarks orNaniuckei Corporairon. dBASE n a registered irademark 
and dBASE III PLUS and dBASE IV arc trademarks orAsbion-Tsif Corporation 


applications easier to create. 

And once you have created them, 
Clipper gives you an equal measure of con- 
trol over distribution oy creating .EXE 
files — there are no runtime modules, 
licensing or royalty fees, or additional soft- 
ware requirements. You can even add 
stations to a network without adding to 
your costs. 

All of which adds up to the 
most powerful and flexible database 
development system today. 

Why settle for the moon when you can reach for the stars? 
Call (213) 390-7923 today, and we’U send you a free demo 
diskette and a very informative booklet. Developing and 
Compiling in Clipper. The dBASE development system that’s 
not just one small step . . . but a giant leap forward in pro- 
gramming power. 

Clipper" 

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066 
Telex: 650-2574125 Fax; 213-397-5469 
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THIS IS WHAT HAP 
lETOUR CUSTOMERS 


frn This is not exactly your typical dot 
matrix printer. But then, the ALPS 
fiM Allegro 24 wasn’t built in typical dot 
CliouJ matrix pnnter fashion. 

It’s the result of a highly sophisti- 
cated new design process, never 
before attempted by any other 
printer company. We call it 
“Giving the Customers What 
They Want’.’ 

You told us you wanted a 

PC Magazine Editor's Choice Am rd. 10/31/88. 



rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to chum out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy- 
to-use front panel controls. Which, of 
course, it has. 

Then you insisted that it be 
jam-proof. Which explains this 

? rinter’s uncharacteristic profile, 
bu see, it has no platen. Just 
a unique flatbed design for a 



PENED WHEN WE 
DESIGN A PRINTER. 

paper path that’s straight, direct and virtually 
unjammable. 

As if that weren’t enough, you asked for— 
and got— features like “paper parking!’ for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 
software you already have. 

For a free demonstration of the printer 
you’ve always wanted, see your local ALPS 
dealer. Or direct your questions, comments 

CIRCLE 242 ON 


and brilliant ideas to us at 800-828-ALPS. 
In California, 800-257-7872. 

And help us design our next printer. 

ALPS 

AMERICA 
Built by popular demand. 

AUefftv 24 is a trademark of ALPS Eleftric Co.. Ltd. C 1988. ALPS America. 
>ER SERVICE CARD 




If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0, 

It's everything 
you appreciate about 
working on a scratch- 
pad-simple, free-form 
math -and more. More 
speed. More accuracy. 

More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them- 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


text anywhere to 
support your work, 
and see and record 
every step You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 

Plus, MathCAD 
Is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes bullt-ln statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you b^in. 


What more could you ask for? How about 
three new applications packs to increase your 
productivity? 

The Advanced Math AppUcationa 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

'IVo Staliatica Applications Packs 

let you perform 33 standard statistical routines 
such as multiple linear regression, combinations 
and permutations, finding the median, simulating 
a queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that's faster, more natural, and less error- 
prone than the way you're doing them now- 
whether you use a caJculator, a spreadsheet, or 
prt^rams you write yourself So come on over 
to MathCAD and join 45,000 enthusiastic users. 

See your dealer or call l-80#-MATHCAD 
Exi. 2776 flnMA: 617-577-1017). 



Requires IBM PC* or compatible, 512KB RAM. graphics cant. 

IBM PC* imenulioful Busineu MKhines Corpontrao 
UMhCAD* MdIhSoA. Inc 
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MathCAD' 

MitbSoft, Ik., Ok KcimUU 8q., CmbrMfe, MA 02131 
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■ COMPUTERS ■ BRUCE BROWN AND STEPHANIE K. LOSEE 


THE MIDRANGE 
HAS MOVED 



You knew it had to happen 
sooner or later; your last ex- 
cuse for not buying a 386 
computer — high price — has fallen away. 
For a while there, the alternatives to ven- 
turing into the land of 32-bit computing 
were pretty enticing. First the 386SX 
chip, in the guise of Compaq's Deskpro 
386S, seemed a perfect 286 annihilalor. 
Then 286 computers made a comeback 
with high-speed processors: first 16 
MHz, then 20 MHz for those 386-leaners 
who might have turned to the 386 not for 
32-bit functionality but for high proces- 
sor speed. 

Yes, if you avoided purchasing an 
80386-based computer last year, you had 
a gtxxl defense. But with six respectable 
16-MHz 386 performers — fully config- 
ured with I MB of RAM, at least a 40MB 


386s BECOME 
AFFORDABLE 


0 
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With six fuiiy configured 
16-MHz 386s under $3,500 
to choose from, the time 
has never been better 
to make the leap 
to 80386 computing. 


hard disk, and VGA dis- 
play — available now for un- 
der $3,500, choosing one of 
last year's alternatives may be this year's 
blunder. 

The ongoing heated debate about the 
virtues of 386 computers can lead to only 
one conclusion: that we've come to a se- 
rious juncture in the PC marketplace, one 
demanding a rethinking of what denotes 
an entry-level machine and what makes 
for an office necessity. We should be 
used to such realignments by now; we've 
been forced into them every 2 years or so 
since IBM introduced the PC in 1981. 
And once again a period has hit wherein 
first-time buyers have a prime chance to 
miss the proverbial boat. 

A discussion of the ramifications of 
the "cheap 386" begins not with 286- 
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■ 16-MHZ386-BASEDPCS 


level offerings but with XT clones. For 
those of us who wrote it off long ago, the 
XT is still breathing; in fact, in October 
1988 a full 29 percent of our readers said 
they own 8088/8086-based computers. 
The XT’s continued popularity should 
probably earn it the title "entry-level com- 
puter," but like its dead sibling, the origi- 
nal IBM PC, the time has come to bid it a 
fond farewell. The price differential be- 
tween what XTs used to cost in their glory 
days and what off-brand ATs cost today is 
practically nil, and the present price gap of 


■ If you’re not afraid of 
mail order, you can have 
it all. Of course, “having 
it all” is never more than 
a temporary term. 


about $500 is not enough to warrant the 
purchase of a garage-sale computer. XT 
clones may still have a life as incidental at- 
home word processors, but they should no 
longer lay claim to office desktop real es- 
tate. Hobbling speed and 8-bit I/O and 
memory processing just can’t mean entry- 
level in 1989. 

That title has a new claimant: the 10- 
MHz or 12-MHz workhorse AT. All evi- 
dence to the eontraiy, the hoopla over the 
386 doesn’t invalidate the virtues of strait- 
laced 286s, which are undeniably capable 
of handling most major applications. It’s 
when the megahertz ratings on ATs climb 
that the purchase becomes tougher to justi- 
fy. Soaring into the 386 speed range is a 
pricey feat; fully configured, the six 20- 
MHz 286s we reviewed (“The 80286: Un- 
safe at Higher Speeds?" PC Magazine, 
December 31, 1988) ranged from $2,600 
to $4,600. At the time, despite the obvious 
virtues of the six machines, we could not 
endorse one as Editor’s Choice. Why 
spend that kind of money on a 286? Then 
and now, a better choice can be made than 
spending over $3,500 for a 20-MHz per- 
former that lacks such generally recog- 
nized features of tomorrow’s computing as 


32-bit memory. That better choice is the 
bargain-basement 386: desktop comput- 
ing’s new midrange. 

THE 386SX? The race to make the 
80286 obsolete before its time is also being 
run by computers based on Intel’s 386SX, 
but the contest is a little too early to call. 
When it was introduced, the 386SX, as the 
brains of Compaq’s Deskpro 386S, moved 
pundits to declare that it would surely kill 
off 286 PCs before long. But as prices 
stand now, the Compaq 386S underprices 
neither fast 286s nor the low-end 386s re- 
viewed in this issue. Yet again, it’s the 
new crop of cheap 386s that provides the 
most computing for the least money. At 
the time of this writing Compaq’s offering 
goes for $5,199 with 1MB of RAM and a 
40MB hard disk. Clones, now dragging 
their feet, will undoubtedly adjust 386SX 
prices downward. But for now, if you’re 
not afraid of mail order, you can have it all 
for far fewer dollars than ever before. 

Of course, in the world of PCs, "hav- 
ing it all” is never more than a temporary 
term. No sooner did 25-MHz 386s emerge 
than we began to hear about upcoming 33- 
MHz models. And it’s a sure bet that 12 
days after you buy your very first 386 ma- 
chine, Intel will announce the 80486 chip. 
A new high end will be established, and 
your lofty 386 will be reclassified as mid- 
range. But you’ll have covered yourself 
for the future: VM/386, new 386 applica- 
tions, multitasking on a grand scale, and 
32-bit environments — improvements that 
are already anticipated as well as possibili- 
ties that haven’t yet been conceived. 

And you’ll be in increasingly populous 
company. As of October 1988, 17 percent 
of PC Magazine's readers owned 386 
computers, and Microsoft estimates that 
by the end of 1989, ATs and 386s will be 
purcha.sed on a I : I ratio. 

What about those stubborn 386 nay- 
sayers? Didn’t they used to own XTs, 
which fmstrated them to distraction and 
drove them to plunk down bigger bucks for 
a shiny new 286? Don’t they realize that 
their yen for the 286 will at some point 
translate into an insatiable curiosity about 
Microsoft Windowsl386, Unix, 32-bit ex- 
tensions to DOS? Maybe the uncertainty 
of the market has finally gotten to them and 
they’ve chosen 286 as the computing level 


at which to end their quest for the ultimate 
upgrade. What they’ll find out is that they 
quit one step premanmely. 

Looming ahead, there must come a 
point of diminishing returns for business 
PCs, but 386 isn’t it. Depending on what 
the 80486 chip brings to desktop comput- 
ing, it may take a relatively long time to 
justify the jump from 386 to something 
higher; 386 may end up being a comfort- 
able resting point for PC-buying compa- 
nies. From there, new owners of 386s can 
watch the eventual decline of the 286 with 
satisfaction, knowing that they made the 
right choice; and they can listen patiently 
to the debate between Micro Channel and 
EISA. And if and when software catches 
up with hardware, they can enjoy the pro- 
grams designed to take advantage of their 
386s’ various talents. 

If the 16-MHz speed of these six low- 
cost 386s is a disappointment, hang on a 
while. A group of inexpensive 20-MHz 
386s is nipping at the heels of this one; you 
can expect to see reviews of such speed de- 
mons in a few months, for perhaps less 
than $4,0(X), Like their 16-MHz predeces- 
sors, these machines will most likely come 
from mail-order vendors, but with compa- 
nies like CompuAdd and Dataworld in the 
fray, it's tough to maintain the uptown 
bias. 

The choice rcttiains yours — get in on 
the action or stick with what you have 
now. Either way, you can’t say we didn’t 
warn you. — Stephanie K. Losee 


Stephanie K. Losee is an assistant editor of 
PC Magazine. 

ALTEC TECHNOLOGY CORP. 

Altec ZIP 386/16 

Most of us don't like to be told we have to 
compromise. In the case of Altec’s ZIP 
386/16, however, the trade-offs are obvi- 
ous and fair. You give up a little perfor- 
mance and a brand name, and in return you 
get standard components and a nice price 
break. 

The microprocessor in this machine is 
the ever-present Intel 80386-16. The 
motherbo^ is manufactured by Micron- 
ics Computers and can ran the processor at 
4.77, 6, 8, and 16 MHz with zero wait 
states, while maintaining a constant 8- 
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MHz bus speed for add-in-card compati- 
bility. The ZIP uses the Phoenix Technol- 
ogies ROM BIOS Plus. Version 1.10 03. 
dated January 1988. Standard BIOS- 
relocating software can be set to u.se the 
memory above 640K for both the video 
and the ROM BIOS. The ZIP 386/16 does 
not use interleaved memory or a memory 
cache. 

One megabyte of static-column RAM 
chips comes standard on the memory card. 
The DIP-sty le chips hold 256 kilobits each 
and are rated at 80 nanoseconds. A maxi- 
mum of 2MB of RAM can be installed on 
the card, which fits into the single 32-bit 
expansion slot, al.so made by Micronics. In 
addition to the 32-bit memory slot, there 
are four 16-bit and three 8-bit slots. On the 
test machine two 8-bit and three 16-bit 
slots were free. 

The 285-watt power supply — the high- 
est wattage tested in this group — has four 
device power leads and a switched outlet. 
The machine has five half-height drive 
bays, three of which have exposed fronts 
for removable media. 

The keyboard, manufactured by Mon- 
terey Electronics, is of the enhanced AT 
style and is unexceptional other than for its 
shorter-than-normal 3-foot cable. The 
keyboard response and feel are adequate. 

The Western Digital 1:1 interleave con- 
tmller works wonders for the Seagate ST- 
251 drive. Lots of vendors use the format- 
ted 43MB ST-251. Although the drive is 
officially rated at 40 milliseconds, a well- 
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Altec ZIP.t86/16 
Altec Technology Corp. 

5751 RickenbackerRd. 
LosAngcleN.CA9(XW() 

(800) 255-9971 

List Price: With I MB RAM. 1.2MB 5'/4- 
inch floppy disk drive. S 1 .845; with 43MB 
hard disk. momK'hn)me monitor. DOS 3.3. 
S2.445; with VGA mtinilor. $3,235. 

In Short: The Altec ZIP 386/ 16 offers stan- 
dard components for a bargain-basement 
price. You'll give up a little pcrformanc'e, but 
on the disk side the ZIP's 1 : 1 -interleave hard 
drive controller boosts its disk drive scores to 
better than average. 

CtRCt.£ SMQN READER SERVICE CARD 



The Altec ZIP iH6l 16 offers you a swift 
4mBiuirddisk. IMBRAM. audVGA 
display for $3.235 . This machine has 
the higftest power supply of the lot, 
delivering an impressive 285 watts. 

All that extra power may go wasted, 
however, since the computer has only 
four power-supply device connectors. 


known irick is to divide it into two 20MB 
partitions, which usually results in better- 
than-30-ms. performance. With the 1:1 
controller, however, Altec has gone one 
belter and can attain seek-time averages in 
the low 25-ms. range. In addition to the 
hard drive, the ZIP has a TEAC 1 .2MB. 
5‘/4-inch floppy disk drive. 

The tested unit came with a Video Sev- 
en 8-bit VEGA VGA video card and a 
Sony VGA monitor. 

All service on Altec computers is done 
in the factory in California. The ZIP 
386/16 comes with the fairly standard 
1 -year parts-and-labor warranty with ship- 
ping costs split between the user and the 
company. Altec also offers a 30-day 
money-back guarantee on its systems, 
with three conditions: monitors and print- 
ers are not returnable, the user must pay 
the round-trip shipping charges, and the 


user mu.st allow 30 days to receive the re- 
fund check. 

In sum, the Altec ZIP 386/16 is a rea- 
sonable deal. Altec itself is not terribly 


■ Altec itself is not 
well known, but 
the component parts it 
uses are fairly standard. 

well known, but the component parts used 
are fairly standard . Y ou give up just a bit of 
performance, but you save a few hundred 
dollars in the prtKess. Sounds like a gcxid 
compromise to me. 
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rr^ 16-MHz 386-based Computers: 
ylj Summary of Features 


T he following commentary analyzes 
some of the terms in this table of fea- 
tures. The phrases in bold type are listed in 
the same order as in the left-hand column of 
the table. 

Basic configuration Because hardware 
vendors frequently offer a choice among 
various hard disk drives and monitors— at 
different prices— we are reporting the price 
of a completely stripped-down model as a 
“basic" configuration. 

Software included Hardware manufactur- 
ers may or may not bundle software with 
their computers. Bundled software may 
include DOS. setup and install programs, 
and various utilities. DOS is often available 
only at an additional cost. 

Reset switch Many computers now come 
with a reset switch allowing a cold reboot of 
the computer. This switch saves wear and 
tear on the power switch. 

Standard configuration Purchasers will 
normally want a more elaborate system 
than our "basic" configuration. For the sake 
of price comparisons, our "standard" con- 
figuration includes 1M6 RAM, a hard disk of 
at least 30MB, one floppy disk drive, a 
monochrome display, at least one parallel 
and one serial port, DOS, and a keyboard. 
The price of each system is followed by the 
size of its hard disk. 

Tested configuration The specifications 
(and list prices) of the evaluation units 
depend on what configuration each 
manufacturer has decided to send us for 
testing. Upgrades and additions to the 
basic configuration summarizes what 
distinguishes the models that were 
actually reviewed from the basic 
configuration. 

Bus clock speeds (MHz) Bus speed 
becomes more important as computers run 
at faster clock spe^s. A computer’s bus 
speed may actually be too fast for expan- 
sicii cards, most of which operate at 8 or 1 0 
MHz. Time-out periods, sometimes called 
wait states, are often used to slow down 
the bus. 


Disk controiler manufacturer end type 

Disk encoding techniques currently include 
RLL (Run Length Limited) and the older 
MFM (Modified Frequency Modulation) 
scheme. All data is encoded onto and read 
from your hard disk as a series of polarity- 
reversing bits representing ones and zeros. 
Nine such bits would be needed to store 12 
bits of data in MFM format, and only six 
polarity changes are required with RLL 
format; thus, MFM takes more space than 
RLL but provides a more stable environ- 
ment and is more commonly used. 

BIOS version and date The BIOS date is 
important to those planning to use 3V&-inch 
disk drives. Early BIOS versions cannot 
handle this format. 

Memory chip type Kb and Mb refer to 
kitobits and megabits, respectively. 

Chip packaging Memory chips come in a 
variety of styles: DIPs, SIPs, and SIMMs. 
The Dual In-line Package (DIP) is the 
traditional buglike computer chip sprouting 
6, 14, 24, or even 40 or more metal legs 
(evenly divided between right and left 
sides). Single In-line Packages (SIPs) are 
single-package arrays of computer chip 
logic assembled so that all connecting legs 
are in a straight line, like the teeth on a 
comb. Single In-line Memory Modules 
(SIMMs), on the other hand, are Individual 
logic devices that are installed on their own 
small circuit board, creating a component 
module that can be plugged into a larger 
device. Their physical arrangement 
duplicates the integrated structure of a SIP 
but allows for the possibility of replacing an 
individual memory (X)mponent if necessary. 

RAM chips RAM chips come in two basic 
types: static and dynamic. Static RAM chips 
(SRAMs) are faster and more efficient but 
costlier. Dynamic RAM chips (DRAMs) cost 
less and are more common, but the tradeoff 
is In slower processing and operation. 


Static column RAM uses SRAM chips 
arranged electrically as pages (using column 
address) rather than as individual words or 
bytes (using row address). Paging Is 
desirable because the 80386 contains a 
prefetch instruction that allows it to deal with 
a full page of RAM. 

Interleaved memory CPU speed is usually 
faster than memory speed. Interleaved 
memory increases processing speed by 
splitting the memory into two or more 
portions. The CPU then sends information to 
a section at a time. allowir>g one section to 
process while another receives data. 

Shadow RAM Shadow RAM is a technology 
that loads system BIOS or video BIOS 
directly into fast RAM on boot-up of the 
computer. The BIOS then operates much 
faster. 

Disk cache software Some companies 
provide their own software to facilitate 
caching. Other computers can generally take 
advantage of the caching facility within some 
version of DOS. 

Maximum 32-bit RAM There is currently no 
standard for 32-bit cards, and not many cards 
are available today. Many computer manufac- 
turers, however, have designed their own 32- 
bit slots for memory expansion cards. 32-bit 
slots for memory cards are especially 
important in the era of OS/2, a memory- 
hungry operatir>g system. 

FCC certification class Two classes of FCC 
(Federal Communications Commission) 
approval may be given to computers: Class A 
and Class B. These classes concern levels of 
radio-frequency Interference. With Class A 
approval, a computer may be operated in a 
business locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near radios and 
television sets. 
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SAM 3001/386 

Altec ZIP 386/16 

Datsworld 

Data 386/16 

Swan 366/16 

CompuArttf 366/16 

a 

Zeos 386-16/FS 

BASIC CONFIGURATION 

List price 

S1.595 

$1,845 

$1,897 

$1,969 

$1,995 

$2,185 

RAM 

1MB 

1MB 

1MB 

1M8 

1MB 

1MB 

Floppy disk drives 

One 1.2MB 

One 12MB 

One 1.2MB 

One 1.2MB 

One 1.2MB 

One 1.2MB 


5V4*inch 

5V*-ir>ch 

S’A-Inch 

SV-HOCh 

5V*-inch 

5V4-inch 

Hard disk drive 

None 

Norte 

None 

None 

Norte 

None 

Drive bays 

Rve half'hetght 

Five hall-helghi 

Rve half-height 

Rve half-height 

Rve half -height 

Rve half-height 

Software included 

None 

Utilities 

EMS memory 

Utilities 

EMS memory 

Utilities 




drivers 


drivers 


OS/2 available 

O 

o 

O 

O 

O 

O 

Monitor 

None 

Norte 

None 

None 

None 

None 

Ports 

Two serial. 

One serial, 

One serial. 

Two serial, one 

None 

Two serial, one 


tvm parallel 

one parallel 

orte partial 

parallel, orte 


parallel, one 





game 


game 

Slots 

Tw 8*t>»t. four 

Three 8-brt. four 

Two 8-brt. five 

Three 8-brt. four 

Two 8-bit, five 

Two&-bit. 


16-t>tl. two 32-b»t 

16-bit. one 32-brt 

16-btt. one 32-brt 

16-bit. one 32-brt 

16-brt. one 32-bit 

six 16-bit 

32>bit bus manufacturer 

American 

Micronics 

Micronics 

Twinhead 

Micronics 

Mylex 


Digicom 



International 



Power supply (watts) 

230 

285 

230 

200 

200 

230 

Reset switch 

• 

• 

• 

• 

• 

• 

Keyboard cable length (inches) 

60 

36 

72 

72 

60 

72 


Price of monochrome system with 

$1,995 (43M6) 

$2,445 (43MB) 

$2,617 (43MB) 

$2,588 (43M6) 

$2,731 (44MB) 

$2,832 (49MB) 

1 MB RAM, hard disk, and DOS 







Price of VGA system 

$2,995 (43MB) 

$3,235 (43MB) 

$3,422 (43MB) 

$3,087 (43MB) 

$3,287 (44MB) 

$3,527 (49M6) 


List price 

$2,995 

$3,145 

$3,479 

$2,998 

$3,208 

$3,429 

Upgrades and additions to the 

43MB hard disk. 

43MB hard disk. 

43MB hard disk. 

43MB hard disk. 

44MB hard disk, 

49MB harddisk. 

basic configuration 

VGA monitor. 

VGA monitor 

VGA monitor. 

VGA monitor 

VGA monitor. 

V(CA rrtonrtor 


DOS 3.3 


DOS 3.3 


I/O card 


Microprocessor clock speeds 

6/8/16 MHz 

4.77/6/8/16 MHz 

4.77/6/8/16 MHz 

8/16 MHz 

4.77/6«/16 MHz 

6/16 MHz 

Bus clock speeds 

8 MHz 

8 MHz 

8 MHz 

6 MHz 

8 MHz 

8 MHz 

Walt states 

1 

0 

0 

0.1 

0 

0.2.3 

Disk controller manufacturer and type 

Western Digital 

Western Digital 

Data Technolo- 

NCL(MFM) 

NCL (MFM) 

Adaptec (RLL) 


(MFM) 

(MFM) 

gies (RLL) 




System drive capacity 

Controller card 

Controller card 

(Controller card 

(Controller card 

Controller card 

Controller card 


handles two 

handles two 

handles two 

handles two 

handles two 

handles two floppy 


floppy and two 

floppy and two 

floppy and two 

floppy and two 

floppy artd two 

and two hard disk 


hard disk drives 

hard disk drives 

hard disk drives 

hard disk drives 

hard disk drives 

drives 

BIOS version and date 

Award BIOS, 

Phoenix BIOS 

Phoenix BIOS 

Phoenix BIOS 

Award BIOS, Var- 

AMI BIOS 


Version 3.03 

Plus, Version 1.10 

Plus, Version 1.10 

Plus, Version 1.10 

Sion 3.03, Rev. 6 

(January 1988) 


(December 1987) 

03 (January 1988) 

62 (January 1988) 

01 (August 1988) 

(September 1987) 


System board manufacturer 

American 

Micronics 

Micronics 

Tvirinhead 

Micronics 

Mylex 


Digicom 



International 



386 chip set manufacturer 

Intel 

Intel 

Intel 

Intel 

Intel 

Irttel 


Memory chip type 

256Kb 

256Kb 

256Kb 

256Kb. 1Mb 

256Kb 

256Kb 

Chip packaging 

DIP 

DIP 

DIP 

SIMM 

DIP 

DIP 

RAM chips 

Static column 

Static column 

Static column 

DRAM 

Static column 

DRAM 

Interleaved memory 

O 

O 

O 

• 

o 

o 

Shadow RAM 

• 

• 

• 

• 

• 

o 

Type of cache controller 

None 

None 

None 

Nor>e 

Norte 

Norte 

Disk cache software 

O 

O 

O 

O 

O 

O 

Maximum RAM on motherboard 

N/A 

N/A 

N/A 

N/A 

N/A 

4MB 

Maximum 32-bit RAM 

4MB 

2MB 

10M8 

16MB 

4MB 

SMB 

Maximum total system RAM 

16MB 

16MB 

16M6 

16MB 

16MB 

16MB 


Warranty 

1 year (90 days 

1 year 

1 year 

1 year 

1 year 

1 year 


on hard disk) 






FCC certification class 

B 

B 

A 

A 

B 

A 


^ . — Editor^ Choice • — (j— No Ni A— Not applicabte; RAM is located on memory cards rather than on the mothertx>ard. 
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■ 16-MHZ386-BASEDPCS 




The Intel 80287 and 80387 Coprocessors 
vs. the Weitek 1167 


Your chotce ol 
mathcoprocM- 
tor may Influence 
your 386 buying 
dedtlon. Not all 
eomputara 
aupport the fatter 
bulcotfller 
WeHak 1167. 



Intel 80287 

biM 80387 

Weltsk1l67 

Price 

$410 

$700 

(i.aa 

Coprocessor speed 

10 MHz 

20 MHz 

aOMHz 

Type 

I'O-mapped 

I/O-mapped 

' 'Memory-mapped ; 

Single precision 

• 

• 

• 

Double precision 

• 

• 

• 

Extended precision 

• 

• 

to 

Number of chips 

1 1 [•■s 

Number of pins 

40 

68 

121 

Number of deta lines 

16 

32 

! » 


0—Ym O— No 

T he Weitek 1 167 Is a memory- 
mapped device. Memory mapping 
permits the 1t 67 to use a block of 
addresses anywhere in a micro- 
processor's memory space. The 
microprocessor's full instruction set can 
be used for I/O operations. 

By contrast, the Intel coprocessors are 
l/0-niappad. This means that an Intel 
coprocessor must use addresses in a 
separate 64K I/O address space. Special 
I/O instructions are available for 
communications with the coprocessor. 


All three coprocessors follow Revision 
754 of the IEEE standard for binary 
floating-point arithmetic. In addition, ail 
three support tingle- and double- 
preclalon formats; the Intel coprocessors 
also support the axtaiKfed-pracIsion 
format. A single-precision number has 32 
bits: double-precision. 64 bits; and 
extended-pr^slon, 80 bits. 

Data llnea are the pins on the chip 
that are dedicated to sending and 
receiving data such as numbers and 
program instrumions. 




Benchmark Tests 


T hese three coprocessors were tested 
with two Compaq computers. On the 
Compaq 386/1 6 (which supports the Intel 
80287 and 80387), we ran PC Labs' 
standard Floating-Point Calculation 
benchmark test. On the Compaq 386/20 
(which supports the Intei 80387 and 
Weitek 1167), we used the same test but 
compiied it with MetaWare's High C 
compiier. The Weitek 1 167 got through 
the test three times as fast as the Intel 
80387. 

(We also ran the High C-compiled 
version of the test using the Compaq 
386/16 and the Intel 80387. This took 0.71 
seconds.) 

Note that on the Compaq 386/t 6 the 
clock speed of the 80287 is jumper- 
selectable to 6 or 8 MHz. It was set to 8 
MHz for testing. 

The Roating-Polnt Calculation benchmark lest 
measures processor speed by looping through a 
series of floating-point calculations, including 
multipllcalion. division, exponentiation, and 
logarithmic and trigonometric functkvis. The 
benchmark program uses the floating-point 
library included with Microsoft C Compiler 4.0. 



Periormanca Times 


(Times given In seconds) 

Rotting 

Point 

Calculetlon 

Ftoatlng-Polnt 
Celeuietion 
Compiled with 
MeleWere’s 
HlghC 

imet 80287 

2.63 

N/A 

Intel 80387 

1.54 

0.52 

WMlBk1167 

N/A 

0.17 


N/A Hot appllcabie: the test mechine does not 
support this coprocessor. 


COMPUADDCORP. 

CompuAdd 386/16 


CompuAdd Corp. is one of the companies 
that legitimized mail-order computer pur- 
chases a few years ago. Along with others, 
most notably Dell Computer Corp., 
CompuAdd proved that computer sales 
and service can make sense by mail and 
telephone. CompuAdd’s entry in this set of 
machines, the CompuAdd 386/16, is a 
good example of the kind of value you can 
get for dollars spent by mail . 

The CompuAdd 386/16’s Intel 80386- 
1 6 processor can be set via software to run 
at 4.77, 6, 8, or 16 MHz. The slower 
speeds ensure compatibility with the earli- 
er IBM PC, XT, and AT machines. 

For expansion-card compatibility, the 
system’s expansion slots all run at 8 MHz. 
The Micronics-manufactured mother- 
board has eight expansion slots: two 8-bit, 
five 16-bit, and one 32-bit memoiy card 
slot. As configured for testing, both 8-bit 
slots and two 16-bit slots were free for add- 
ins. 

CompuAdd computers used to come 
with the Phoenix Technologies ROM 
BIOS; in fact, the test unit had a Phoenix 
Sticker on the back. The company is 
switching to Award Software’s BIOS, 
however, whieh is what was actually in- 
stalled in our machine. The version was 
3.03, dated September 1987. 

The CompuAdd’s system memory runs 
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CompuAdd 386/16 

Con^uAdd Coip. 

12303 Technology Blvd. 

Austin. TX 78727 

(800)666-1872 

(512)250-1489 

Ltat Price: With 1MB RAM. 1 .2MB 5W 
inch floppy disk drive. $1,995; with 44MB 
hard disk, monochronie monitor, DOS 3.3, 
$2,731 ; with VGA monitor. $3,287. 

In Stiort: CompuAdd's 386/ 1 6 is yet another 
respectable performer from this la^ mail- 
onier vendor. The high-speed 44MB drive 
and top-name ramponents make for a good 
deal, backed by the company’s established 
service reputation and 30-day mcmey-back 
guarantee. 
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1-800-422-4674 

Afche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont. CA 94539 


Arche. Arche Logo. Rival, and Qualify Above All are tradenurks of ArdieTeduiologin. Inc. IBM Is a registered trademark and PS/i* Is a trademark of Imemarkmal Business Machine Corp. 
Hercules b a trademark of Hercules Technology. Inc. MS-DOS artdGV Basic arc rqcbiered trademarks of Microsoft. Inc. 

OArcbe T»chnologi«8, Inc. 1988 


Introducing the Arche Rival 286-16™ 

Speed is not everything, 
quality is! 


Illll-K 


Newl6MHz286 

The Editor’s Choice Arche Rival 286™ 
got even better with 16 MHz speed 
and better memory management. 

While others in the computer in- 
dustry seem preoccupied with offer- 
ing cheap technology, Arche Tech- 
nologies offers something different: 
Quality Technology. 

That’s why the Arche Rival 286-16™ 
was designed by some of the best 
engineers in the business, and why 
each unit is hand assembled in the 
United States, passing through a rig- 
orous series of tests and inspections. 


Rival 286-16™ 

• 8U286 8/16 MHz zero wait 

• 1 MB expandable to 4MB on mother- 
board, system expandable to I6MB. 

• Both Extended & LIM Expanded 
Memory 

• 80287 Co-processor Socket 

• Two 8 Bit and Six 16/8 Bit Slots 

• Battery Backed Real Time 
Clock/Calendar 

• 1.2MB/360KB 5.25" Disk Drive 

• Enhanced 101 Keyboard 

• 2-Parallel and 2-Serial Ports 

• Monochrome and Hercules™ Graphics 
Compatible Display Adapter 

• 14" High-Resolution (1000 line). Flat 


A 

lARCHEl 

WARRANTY 


iNCLUuiNC 
FIXED Dis:: C.IIV 


Screen, Amber Monitor 

• l6 Bit FDD/HDD Controller (Supports 
both 5.25" and 3.5" including the 
new IBM® 1.44MB PS/2"‘ Format) 

• 200 Watt Switching 1 10/220V Power 
Supply 

• Small Foot Print 16.5" (D)x 17.125" 
(W)x6.18"(H) 

• MS-DOS® 3 3 and GW BASIC® 

• Two Year Limited Warranty 

• Two Year Fixed Disk Drive Warranty 

• Fixed Disk System from 20 to 120MB 
and EGA systems also available. 

• Only $2,595.00 Complete 


CIRCLE 111 ON READER SERVICE CARD 
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THE ESDI HARD DISK ALTERNATIVE 

A Ithough 16-MHz 80386-equipped packs twice as much data on each disk 

x\PCs are high-performance comput- track. The disk itself spins at the same 

ers, the budget-priced machines speed under the ESDI and ST-506 stand- 
reviewed here uniformly lack one pro- ards — 3,600 rpm — but because of its 
ductivity-enhancing feature used by denser information, ESDI moves data 
more-expensive hardware: the ESDI twice as fast. 

hard disk and controller. The ESDI interface is used mostly by 

ESDI stands for Enhanced Small De- larger drives — those with capacities in 

vice Interface, a set of standards that excess of 100MB, The greater data den- 

specify how a hard disk or similar device sity of ESDI itself helps drive makers 
is connected to its control circuitry. ESDI achieve higher capacities. In addition, 

is becoming a popular alternative to the big drives benefit most from ESDI’s 
ST-506 interface used by most hard disks higher speed and other features, 

on XT- and AT-compatible computers. The higher transfer rates of ESDI 

including the 80386-based machines re- drives also mate well with low average 

viewed here. access times so that the benefits of fast 

In operahon, the biggest difference data transfer will deteriorate less as files 

you’ll notice between the two interfaces lose their contiguity with repeated updat- 

is that ESDI races along twice as fast. ing. Consequently, the ESDI connection 

While the ST-506 interface transfers in- is almost uniformly limited to expensive, 

formation between the disk and the con- high-performance, high-capacity hard 

troller at a 5-MHz rate, ESDI moves disks that carmot be included with these 

bytes at 10 MHz. The higher speed per- budget 80386-based computers. Many 

mits ESDI drives to load, save, and copy ESDI drives cost more than one of these 

files faster, an effect that is particularly complete systems; top-of-the-line mod- 

noticeable when working with larger els priced in excess of $5 ,000 are not un- 

files. common. 

To achieve its higher speed, ESDI When your budget allows, however. 

you can improve your inexpensive 386’s 
capacity, performance, and responsive- 
ness by upgrading its hard disk from the 
possibly mediocre model that the com- 
puter includes to an ESDI drive. 

To make this upgrade, you’ll need 
both a new hard disk and a new disk con- 
troller. Although ESDI uses the same 
physical cables as ST-506, the drives and 
controllers that follow the two standards 
are not interchangeable. An ESDI drive 
will not work with an ST-506 controller, 
and vice versa. 

You’ll have to be careful when check- 
ing the compatibility of your computer 
and any ESDI drive system you’re think- 
ing of buying. The BIOS code of some 
systems has built-in support for ESDI 
drives; other machines lack such provi- 
sions. You’ll probably be best served by 
ESDI controllers that ignore the CMOS 
setup provisions of your computer and 
insert their own BIOS routines for han- 
dling your new ESDI drive. 

— Winn L. Rosch 

Winn L. Rosch is a contributing editor of 
PC Magazine. 


with zero wait states. The standard memo- 
ry complement is 1MB of 80-nanosecond 
static-column RAM, with room for an ex- 
tra I MB on the memory card, A 2MB 
piggyback card is available from 
CompuAdd for a maximum of 4MB of 32- 
bit RAM. In all, the system will support 
16MB of RAM. The CompuAdd 38&16 
doesn’t use interleaved memory (urmeces- 
saiy because of the machine’s zero-wait- 
state operation) , nor does it have a memory 
cache. Software for relocating both the 
ROM BIOS and video BIOS for shadow 
RAM and video is included. 

The system unit features a 200-watt 
power supply with four device connectors 
and a switched outlet. The Hi-Tek key- 
board from MNB Technologies has a 5- 
foot cable and is reasonably responsive. 

There is room for five half-height storage 
devices in the system unit, three with ex- 
posed fronts. 
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CttnipuAdtl. the king of respectable 
ttutil-order computers, sells its 
CompuAdd 3861 16 with I MB RAM, a 
44MB hard disk, and VGA video for 
$3,287, The bo,x is filled with high- 
quality components, including a 
speedy hard disk. 



Mother Nature 
CanTeadiUs A Lot 


It can happen with no warning. 
The sky goes dark and then it’s there. 
A whirling funnel that destroys 
everything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard isk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It’s called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won’t find a better 
one, at any price. 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 
minutes!* And that makes FASTBACK 
PLUS the world’s fastest backup 
program. 


*Hih PC AT or (quMteiL 
XT irarhuiB nov tile loniter 


And now; with 
version 2.0, there are more 
features than ever. While support- 
ing DOS 314 or 5 W inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. 'With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there’s a unique "restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn’t enough nmm left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that’s the whole point. But you 
don’t have a minute to lose. 

Your hard disk may be brew- 
ing up a storm right now. 

Protect it with FASTBACK 
PLUS, before it’s too late. 


AMinute 
ADayKeqps 
IDisasterAway 




riLJi 





WwTirilK lifK^iiiRtT Bnjce(;i)lem;in liic.-NV 


Fifth (icneration Sv’stems. Inc. 

I12(K) Indiistriplex Blyd. 
Raton Rouge, lA ”0809 
(800)87.3-4.384.(304) 291-7221 

TliiN prmluii I' ill nn w;i\ .LvwicitiU-vl willt ttr hit* .»nninaii«*i» in Folut yivmilic tir Allid (atrixw'.HMHt 
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■ 16-MHZ386-BASEDPCS 


16-MHz 386-based 
Computers 


PROCESSOR AND MEMORY BENCHMARK TESTS 


Relative Times 

(Compaq OesKpro 
366/16* 100) 


P C Labs tested six 16-MHz 386 computers and then normalized the results against 
timings tor the Compaq Deskpro 386/16 as well as the standard 6-MHz IBM 
PC AT. 

The NOP test showed negligible differences among the computers 
tested. This result is not surprising, as Intel's 80386-16 processor was 
used by all systems. On the 80386 Instruction Mix test, the Zeos 
386-1 6/FS commandeered a healthy lead. The Zeos employs a 64K 
memory cache of 32-bit static column RAM chips inserted directly on 
the system board. Following the Compaq, the Altec ZIP 386/16, 

CompuAdd 386/16, and SAM 3001/386 shared third place. These 
three machines provide zero-wait-state operation. 

Zeos easily took first place on the Conventional Memory test, again 
because of its 64K memory cache and fast SRAM chips. Next was the 
Dataworld Data 386/16 with its 32-bit 80-nanosecond static column 
RAM. followed by the trio of Altec ZIP 386/16. CompuAdd 386/16. and 
SAM 3001/386. All three use static column RAM on 32-bit memory 
cards, the Altec with 80-nanosecond chips and the CompuAdd and 
SAM with 100-nanosecond chips. 

Winning the small-record DOS File Access test was the CompuAdd 
386/16, using MFM encoding with a MiniScribe hard disk. Next was 
the SAM 3001/386 with a Seagate hard disk partitioned into two 
virtual drives, followed by the Swan 386/16, which uses a 
Seagate disk with an MFM controller. 

On the large-record DOS File Access test, the leaders 
were Dataworld. Zeos. and Altec. The Dataworld Data 
386/1 6 and the Zeos 386-1 6/FS use RLL technology with a 
1 ;1 interleave factor on a Seagate disk, while the Altec ZIP 
386/16 uses MFM encoding with a Seagate disk. The three winners 
on the BIOS Disk Seek were the Altec ZIP 386/16, CompuAdd 386/16, 
and SAM 3001/386. 



PROCESSOR AND MEMORY BENCHMARK TESTS ■ DISK BENCHMARK TESTS 


Performance Times 

(Times given in seconds except where noted) 

NOP 

60386 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conven- 

tional 

Memory 

DOS 

File Access 

(small 

record) 

DOS 

File Access 

(large 

record) 

BIOS 

Disk Seek 
(milli- 
seconds) 

S-MHz IBM PC AT 

4.17 

N/A 

35.60 

0.77 

72.63 

19.74 

29.20 

Dataworld Data 386/16 

2.10 

4.14 

15.51 

0.71 

68.71 

6.61 

38.38 

Altec ZIP 386/16 

2.09 

4.12 

15.47 

0.75 

61.75 

8.79 

25.14 

Compaq Deskpro 386/16 

2.09 

4.01 

15.50 

0.77 

61.74 

13.42 

18.10 

CompuAdd 386/16 

2.09 

4.12 

15.47 

0.75 

49.25 

17.85 

29.16 

SAM 3001/386 

2.09 

4.12 

15.50 

0.75 

53.59 

17.73 

29.48 

Swan 386/16 

2.09 

4.34 

18.24 

1.05 

59.56 

18.63 

38.39 

Zeos 386-1 6/FS 

2.09 

3.77 

13.58 

0.57 

69.41 

6.79 

38.96 


N. A~Not applicable: the IBM PC AT is an 80266 based computer 


The NOP benchmark lest is designed to measure 
raw clock speed and memory access time while 
minimizing differences in microprocessors and the 
effect of memory caching. This test executes 
almost nothing but NOP ("No Operation") machine 
code instructions in a big 128K loop. 

The 80386 Instruction Mix bertchmark lest 
measures the time it takes to execute a selected 
senes of processor-intensive tasks. The test 
program uses 60386 instruction code. These 


instructions are a subset of the total processor in- 
struction set. The 80386 Instruction Mix implements 
a number of 32-bit operations. In the 80366 
processor these become single instructions, 
whereas in the 8086 and 60286 versions of the 
benchmark test they remain multiple instructions. 
The Floating*Point Calculation benchmark test 
measures processor speed by looping through a 
senes of floating-point calculations, including multi- 
plication. division, exponentiation, and logarithmic 


and trigonometric functions. The benchmark 
program uses the floating-point library included with 
Microsoft C Compiler 4.0. 

The Conventional Memory benchmark test 
allocates 256K of conventional memory and treats it 
as a series of 64-byte records. Then. 16.384 
random records are read into and written from this 
memory. The result shown is the average of the 
read and write times. 
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Relattva Times 

(Compaq DMkpro 
386n6-100) 


The DOS FHe Accte benchmark test measi^es the throughput rate of the 
disk b^ng tested. In this case, throughput times are measured in terms of 
how long the dtek tteces to pecWm common DOS fUe^management 
functions. Five tasks-file creation, sequentisd file write, seQuential file read, 
random file write, and random file read-are timed and the results summed. 

The test Is carried out for two dfferent types of files-small-record files 
and large-record files-that are used by common PC applications. RIes 
created using small records are typicaly used by daiabtsse management 
programs, and large records are typically used for word processing and 
spreadsheet files. Loading a DOS program is also simulated by the large 
record tKt. 

The BIOS Disk Seek benchmark test measures the time it takes to do a 
random seek using the dtek's ROM BIOS. The test result includes minimal 
software overhead and may not parallel the manufacturer's claimed 
average access time. The test program performs 1,000 seeks. The 
average result is shown in miilseconds. 


’4?- 

i' 


PC Labs Benchmark Series: 



Whafs New in Version 4.2 


Version 4.2 ol PC Labs Benchmark Series Is easy to Install, 
displaya graphs, and supports DOS 4.0. 


Benchmark-test programs exist in a 
constant state of flux. Changes to the PC 
Labs Benchmark Series are generated in 
response to requests from users and 
vendors as well as advances in the tech- 
nologies involved. Our latest release. 
Version 4.2, indudes a simpllfled installa- 
tkm procedure, improvements in the 
display of processor speed results, and 
some Incremental flne-tuning. 

Because of the space the programs 
required in the previous version, they had 
to be compressed before being copied to 
the distribution diskette and un-aiced 
during installation. Many users claimed 
that this procedure was excessively com- 
plicated. As a result, we have used the 
EXEPACK program to shrink the files, 
allowing the Version 4.2 disk to be distrib- 
uted with the programs In executable form. 
Un-ardng is no l^er required. 

Some changes were made in order to 
keep up with enhancements to DOS. For 
example, the DOS Disk Access test is now 
compatible with IBM DOS 4.0 and Compaq 
DOS 3.31 extended partitions (those 
partitions that allow rmre than 32MB of 
disk storage). 

The processor speed tests received 
the most revamping. Previous versions 


faster execution of a test. 

The processor type and dock speed 
of the machine being tested are now dis- 
played In the lower-left comer of the 
screen. This feature will allow you to m 
confirm that your machine is running at 
its rated speed. The speed value will ac^^^ 
curately follow shifts in and out of turbo 
mode on machines equipped with this 
mode. TW: 

The computers used for oomparabn 
are chosen automatically, based on the ^ 
processor type ol the machine being 
tested. If the processor is an Intel 60366, ^ 

the e-MHz IBM AT and the 1 6-MHz BT 
Compaq 386 will be used for compari- 
son. Otherwise the e-MHz IBM AT and 
the 4.77-MHz IBM PC will be used. 

You can enter commands to sated a' 
test to run, view a summary screen con- 
taining all results, cyde through all tests , . 
continuously, or cyde through the taats).)^^ 
stopping on the summary screen. All ' ' 
commands are explained in the Introduc- 
toiy screens at the beginning of the test 
session.?sf i 

You'll see additional Improvement L ^S 
in PC Labs Benchmark Tests as I 
advances in computer technology -^';; 
suggest them.-Stuart R. Greenberg 

Sip #{».'- V-., 

' S- 


displayed numeric results consisting of the 
timing for each test and an "Index" relative 
to two standard machines previously tested 
at PC Ubs. the 8-MHz IBM AT and the 
4.77-MHz IBM PC. With Version 4.2, the 
results are presented both numerically and 


graphically: a bar chart contrasts the per- 
fomiance of the machine being tested with 
the scores ot the other two machines. The 
run times for each test are nornialized 
against the slowest of the three machines 
being compared. A shorter bar indicates 
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Epson LQ«2550. 24-pin: 400 CPS/draft; 133 CPS/lettcr qualitv: 360 x 360 bit image graphics; 136 column carriage; short form tear-off; automatic paper thickness and 


top of form adjust; optional dual-bin cut sheet feeder; one year limited warraiitv Kpson is a registered trademark of Seiko Epson Corporation. SmanPark is a trademark of 


Epson America, Inc., 2780 l.omiia Blvd., Torrance, CA 9030.3. (800) 922-8911. 


Copyrighted mai trial 


“There’s no question I wanted a letter quality printer. One with lots of 
typestyles. Color, if I could get it. Wide carriage. Paper handling. And controls 
that make it very easy to use. This new Epson I bought has it all. In fact, 


if this printer can’t do it, you probably don’t need it done!’ 


From the leader in dot matrix printing comes the ultimate letter quality 
printer. The new Epson* LQ-2550. Among its many features you’ll find seven 
perfect typestyles, high-quality graphics, built-in color and Epson’s advanced 
SmartPark" paper handling. 

SmartPark is the easiest way ever to alternate between fanfold and single 
sheet paper. Or envelopes. Or even forms. And you can control just about 
everything with one touch of our SelecType panel. 

To keep your work flowing, the LQ-2550 includes time-saving macros. 
Use them to pre-set your printer for the formats you use most often. Memos, 
spreadsheets, graphs, business letters. After that, one button is all it takes. 


The 


l.Q-255() 


remembers the settings for you. 

In addition, the LQ-2550 comes with something nobody else’s letter 
quality printer will ever have. Epson’s undeniable reputation for reliability, 
performance and value. Anything less just won’t do. 



WHEN YOU’VE GOT AN EPSON. 
YOirVEGOTA LOT OF COMPANY. ” 






703.61 


16-MHZ 386-BASED PCs 


rn 16-MHz 386-based 
Computers 


Relative Times 

(Compaq Deskpro 
366/16 -100) 


S peediest on the Direct to Screen test was the Dataworld 

Data 386/16; with a 16*bit VGA card. H handily outperformed all rivals. 
However, K came In third on both other video tests. Second place on 
Direct to Screen went to the Zeos 386-16/FS using an 8-bit VGA card, 
but its performance dropped to last place on the Video BIOS tests. 

The Swan 386/16, using an 6-bit VGA card, came in first on the 
Video BIOS Routines both with and without scrolling. 


The Direct to Screen benchmark test measures the bandwidth of the 
video adapter by writing directly to the display memory buffer. The 
test is perfonned in video mode 3. The entire screen is updated 
using the assembly language REP STOSW instruction with 
register CX.equai to 2000. This is done 1,000 times, and the 
result shown is the total of the 1 .000 trials. 


The Video BIOS Routine with Scrolling benchmark test 
measures the speed of the BIOS Teletype routine with 
scroiiihg. The test is performed in video mode 3. The 
screen is cleared and 240 lines of 60 characters each 
(including a terminating carriage return and line 
feed) are written to the display throufth the BIOS 
Telet^ routine. Mthough the first 24 lines 
written to the display do not involve 
scrolling, all the remaining lines 
scroll the display. 







VIDEO BENCHMARK TESTS 


The Video BIOS Roulltw 
Without Scrolling benchmark 
test measures the speed of the 
BIOS Teletype routine without 
scrolling. The test is performed 
in video mode 3. The screen is 
cleared and 24 lines of 60 dlar. 
acters each (including a 
terminating carnage return and 
line teed) are written to the 
display throu^ the BIOS 
Teletype routine. This is done ten 
times, and the result shown is the 
total of the ten trials. 


Performance Timas 


Video BIOS 

VMmBIM V-' 

(TimM grven in saconds) 

Direct 

Routine 

RoutiM 


to Screen 

with Scrolling 

Without Scrolling 

8-MHz IBM PC AT (IBM EGA) 

4,90 

7.60 

4.50 

Dataworld Data 386 16 (Paradise VGA Professional) 

2.05 

3.66 

1.79 

Altec ZIP 386 16 (Video Seven VEGA VGA) 

5.00 

4.85 

2.75 

Compaq Deskpro 386 16 (Compaq Diamond VGA) 

4.23 

2.60 

0.83 

CompuAdd 386 16 (Video Seven VEGA VGA) 

7.92 

6.22 

2.97 

SAM 3001 386 (ATDZVGA) 

6.22 

3.57 

0.96 

Swan 386 16 (International Magic VGA) 

5.31 

2.58 

0.95 

Zeos 386-16'FS (Paradise VGA Plus) 

4.20 

8.24 

5.84 


The CompuAdd ,T86/ 1 6 comes with ei- 
ther a Western Digital or an NCL America 
Hoppy/hard disk controller. Both are stan- 
dard MFM controllers, and each can han- 
dle two floppy disk drives and two hard 
disks. The test unit had the NCL controller 
as well as a 1.2MB Newtronics floppy 
drive and a 44MB 25-millisecond Mini- 
Scribe hard drive, which performed well 
but was not as fast as some slower-rated 
drives with fancier controllers. 

Like the Altec ZIP 386/16, the Com- 
puAdd 386/16 VGA test system boasted a 


Video Seven 8-bit VEGA VGA monitor 
card, but the CompuAdd had a Mitsubishi 
VGA monitor. 

The CompuAdd 386/16 didn't score 
particularly high on the benchmark tests, 
usually in the middle of the field. Its list 
price of $3,208 in the tested configuration 
also falls in the middle of a range that ex- 
tends from $2,995 to $3,479. 

CompuAdd has a standard I -year paits- 
and-labor warranty. The company also 
subscribes to the standard practice of pay- 
ing for one-way shipping to replace defec- 


tive parts or whole computers, employing 
the same shipping method used by the cus- 
tomer. And CompuAdd furnishes the 
ubiquitous 30-day money-back guarantee. 

If the idea of buying a computer 
through the mail makes you nervous, 
CompuAdd just may be the company to 
change your mind. True, it's a mail-order 
house, but at lea.sl it's a big mail-onler 
house with a reputation for well-built ma- 
chines and quality service at excellent 
prices. You won’t go wrong with the 
CompuAdd 386/16. 
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asset Cutluiefes (Note E) 
lofrowoents 
lutetUtiois (Note F) 

$lM.S7b 
$4. see 

szs.see 

SITS. SIS 
$17. see 

$t7.s$e 

$87.(>4S 

Mditiots to fixed essets 


- ,vn 





or iKOae | 

fro* ofer&tioK 
literest iM dividends 

Sl.lM.WS 

$7fc.433 

ie. .*' before iiceae texes 
for iKooe tixes 

$i.27e.4ee 
$472. eee 

<rt tacoae 

IflW 

iarnin^s per skdre 



I 

For Year Elided^ \ 


1*187 



Sources of Horking capital: 




4 

Net tKOK 

szii.m 

$602,034 

$79e.4« 


Hon-fuNd clurges to itcome: 




6 

deferred iacoae taxes 

$32,872 

($37,568) 


? 

lepreciatioR and aBortlzatifNi 

$79,832 


$185,246. 

b 

Uorking capital froa operitioaa 

san.bsi 

S71».733 

$383,654 

s 

Sale of fixed assets 

$W.476 

$74,867 

$37,633 

18 

IssRaace of coaaon stock 

$7,eM 

$43,438 

$34,866 

11 

Issuance of preferred stock 

$517,888 



1.: 

Ij 

Total sources 

$W2.2S1 

$859,836 

$376,213 

H 

Uses of Horkiug capital: 




IS 

Ndditiois to fixed assets 


saz.sn 


lb 

Ndditious to other assets 

$186,034 

$66,913 

$125,633 

17 

divideuds paid on capital stock 

$38,764 

$83,523 

$117,636 

18 

Total Uses 

$254,674 

$378,331 

$348,572 

tti 

Increase is aorkiug capital 

$727,527 

$468,107 

$627,647 






at Cost 

fir . 

lepreeixiiox 

Semni Schedtle- I 

Uid 

$2SB.n7 


fcildiais 

$676. $30 

$M.5» 

Fixtires 

$72.B44 

sie.fil 

NicliiMn^ 

.4Sb 

$Z2.«I 

Olber c^xipxekt 

$17.4M 

$fc.4tt 

FeriiUjo' 

$47,164 

S6.7M 

'Miclui 

$47.bn 

$11,122 

P«te^ 

$3I.7« 

$2.ai 


Look&Link 

Add-in for 1-2-3 

With dynonuc tinking you can buiUguBa 1-2-3 c^pticahons 

andyou'Uneverrmoutt^ntemory.VcdmsfromlaM 

^tnt5momoncaliyfetdinu>ittprwwyAefi. 


Boundless Waicdieets. 


LOOK&LINK" for I -2-3* Release 2 lets you 
build applications that span across worksheets. 

You get dynamic linking and consolidation plus the 
ability to see two sheets on the screen at the 
same time. 


Be in two places at once. 

Have you ever wanted to look at one worksheet 
while using another? Now you can . A special 
pop-up window lets you see a second worksheet 
with the push of a key. 



You can scroll up. down, left or right, move 
and lesize the window, swap sheets between 
windows, and cut and paste between sheets. And 
that's just the beginning. 


Build multi-sheet applications. 

With LOOK&LINK, any woiksheet can pull 
information out of other worksheets on disk or 
expanded memory (optional). You might link a 
1040 tax worksheet to its supporting schedules. 

Linkacelloraiange. Link values or 
summary information. Perform table lookups. It's 
easy - move the cursor in the pop-up window to 
deftne the link cells. 

Consolidate many sheets into one. 

LOOK&LINK also does automatic consolidations, 
complete with audit trail . You might sum twelve 
monthly P&Ls to create an annual report or sum 



regional sales worksheets to produce a national 
consolidation. 

LOOK&LINK is from the makers of 
@BASE7 SeeMORE7 SmattNotes™ and 
UltraVision ” for the IBM PC and compatibles . 

jLocfe^iijt 1 

I Please send me: | 

I copicsofLOOK&UNKat$99.95eaeh. | 

I Include S3.75 shipping perorder (S12outside USA | 

I and Canada) . Mass . residents add S% sales tax . i 

I Payment: □ VISA □ MC □ AMEX | 

I □ DINERS □ CHECK | 

1 CARD# EXP DATC , 


NAME 


ADDRESS PHONE 


CTTY STATE ZIP 

To order, send coupon or call toll-free. 
Company PO's accepted by mail or fax. 

800445-3311 



I 63GreMRoad.Maynanl,MA 01754 | 

1^508-897-1575 FAX508-897-1947 PC2/8^ 
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At only ^299, 
DesignCAD 


is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299... complete! With the DesignCAD’s easy-to-use, easy-to-leam 
single keystroke commands, you’ll be producing ultra- 
sophisticated results in no time at all. 


The Features You’re Looking For 


The options you normally have to purchase separately with other 
CAD programs, aren’t options with DesignCAD. They’re built in. 


• Expanded Memory Support 

• Selection of Character Fonts 

• Symbol library with over 500 symbols 

• Bill of Materials utility 
> Finest curve fitting in 

the industry 

• Extensive 
snap features 


• True Auto 
Dimensioning with 
several formats 

• Extensive layering 
features 

• Full zoom, pan and 
rotate capabilities 

And many odier features 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to; transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 

DesignC.AD re-defines Compatibility 

Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 

For all of the capability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 
CIRCLE 475 ON READER SERVICE CARD 

ivAmerican 


Small Business Computers, Inc. 
327 S. Mill St. Pryor, OK 74361 
(918)825-4844 FAX 918-825-6359 
Telex 9102400302 


Call or write for a detailed brochure and a free dento disk. 
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Daiaworld didn't skimp on 
components when it put together its 
Datuworld Data 386/16, paying 
particularly close attention to video hy 
adding a NEC MultiSync II monitor 
and a Paradise VGA card. Even the 
keyboard includes a convenient 
comhhuition dustcover and paper 
holder. The whole package, with I MB 
RAM and a 43 MB hard disk, sells for 
$3,422. 



U UjUtiJ^ [iiiiJU I?. is. 
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DATAWORLD INC. 

Data world Data 386/16 

Here’s a switch. When competing against 
pricey, big-name computers, Dataworld’s 
entry is often the least-expensive speed de- 
mon of the bunch. This time around, the 
Dataworld Data 386/16 is at the top of the 
price scale, but its performance rides right 
along with its price. 

The Dataworld Data 386/ 1 6 starts with 
the common Micronics motherboard, in- 
coqxjrating an Intel 80386-16 pnx;essor 
and I MB of 80-nanosecond static column 
RAM on a 32-bit memory card. The card 
can hold up to 2MB of RAM and can ac- 
cept piggyback cards in various configura- 
tions. the largest holding 8MB, for a sys- 
tem total of 10MB of 32-bit RAM. An 
additional 6MB of RAM can be installed 
on memory cards in one of the 1 6-bit ex- 
pansion slots, to bring the Data 386/16 to 
its maximum of 16MB. 

The processor can be set by software to 
run at 4.77, 6, 8, or 16 MHz, with the ex- 
pansion slots fixed at 8 MHz. The system 
works with zero wait states, eliminating 
the need for memory interleaving. There is 
no cache memory, but BIOS relcx'ation 
software is included. The standard BIOS is 
Phcxnix’s 80386 ROM BIOS Plus, Ver- 



Datauorld Data .^86/16 
Datuworld Inc. 

3733 San Gabriel River Pkwy . 

Pico Rivera. CA 90660 
(800) 722-7702 

I.isi Price: With IMB RA.M, 1 .2MB .S'/a- 
inch floppy disk drive, SI .897; with 43MB 
hard disk, montx-hrome monitor. [X).S 3.3. 
S2,6I7; with VGA monitor. S3,422. 

In Short: Dataworld offers the most expen- 
sive computer in this group by a nose ( based 
on tested configurations), but the lop-fiight 
components, including a Paradise Profes- 
sional 16-bit VGA card and a NEC Multi- 
Sync II monitor, justify the price. The super 
NCL drive contnrller enabled the Data 
386/ I6's otherwise pedestrian Seagate ST- 
25 1 hard drive to achieve top performance 
scores. All this and a 3()-day money-back 
guarantee from a vendor with an increasing 
reputation for quality. How can you lose? 
CIRCLE 690 ON READER SERVICE CARO 


sion 1.10 B2. though the company will 
supply an Award BIOS on request. 

The 230- watt power supply has four de- 
vice leads, and the system box can hold 
five half-height storage devices, with up to 
three open to the front. There arc a total of 
eight expansion slots: in addition to the 32- 
bit memory card slot, there are five 16-bit 
slots and two 8-bit slots. The tested system 
had one 8-bit and three 16-bit slots empty. 
The Dataworld keyboard is available sepa- 
rately, besides being supplied with each of 
the company’s computers. It’s an admira- 
ble unit with nice responsiveness and a 


combination dustcover/paper holder built 
right onto the keyboard. 

While the Data 386/16 uses reasonably 
standard drives, a TEAC 1 .2MB fioppy 
disk drive and a Seagate ST-251R, the 
Data Technology 1 : 1 -interleave RLL con- 
troller makes the hard drive sing. Overall, 
this drive combination put the Dataworld’s 
drive times in the top tier on the disk 
benchmark tests. 

The Data 386/ 1 6 is the only machine in 
this batch to come with a 1 6-bit video card, 
in this case the top-rated Paradise VGA 
Professional Card. To cap off the video 
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side, the monitor supplied in the test con- 
figuration was the NEC MultiSync II. 
Now you can see why it isn’t the least- 
expensive “cheap 386” machine, with 
two of the classiest video components on 
the market. 

Dataworld makes all repairs at its plant 
in California. The Data 386/16 has a 
1-year parts-and-labor warranty with the 
normal arrangement for .shipping; the user 
and the vendor pay for shipping to each 
other, and the vendor sends it back by the 
same shipping method that the user em- 
ployed. Dataworld also has a 30-day 
money-back guarantee. 

There's no substantive reason to hold 
back from choosing the Data 386/16. 
While its raw processing speed may not 
match that of Zeos’s machine with its 64K 
cache memory, the Data 386/16 has the 
best video setup in this group of comput- 
ers, and it also has the best all-around hard 
disk performance. Add a crowd-pleasing 
keyboard and a company that is trying hard 
to satisfy a growing user base, and you 
have a winning combination. 


HITECH INTERNATIONAL INC. 

SAM 3001/386 

If you’re looking for the least-expensive 
fully configured 16-MHz 80386 computer 
in existence, look no further. HiTech In- 
ternational’s SAM 3001/386 is the rock- 
bottom cheapest among the configurations 
tested, even if it beats out its nearest com- 
petitor by only $3. The SAM unit’s bench- 
mark-test performance scores hovered in 
the middle of the group, so there’s certain- 
ly nothing to apologize for in that regard. 
The only slightly sour note is a less gra- 
cious warranty-and-service shipping poli- 
cy than most of its competitors offer. 

The SAM 3001/386 uses an American 
Digicom motherboard, which closely re- 
sembles the Micronics unit employed by 
several of the other vendors. HiTech Inter- 
national asserts that Micronics memory 
cards work well in this unit. The BIOS is 
the Award 386 Modular BIOS, Version 
3.03, dated December 1987. The Intel 
80386-16 processor operates at one wait 
state with selectable ckx'k speeds of 6. 8, 
and 16 MHz. The expansion slots run 
along at 8 MHz. 



One megabyte of 1 00-nanosecond stat- 
ic column RAM is standard on a memory 
card that can hold up to 2MB. An optional 
piggyback card will take an extra 2MB, for 
a total of 4MB of 32-bit memory and a sys- 
tem maximum of 16MB. 

The system unit has the standard five 
! drive bays for half-height floppy, hard, or 
tape drives. If all the bays were full, you 
would need to come up with an extra pow- 
er lead from the 230-watt power supply, 
since it has the typical complement of four 
leads. The Western Digital fioppy/hard 
disk controller is a vanilla, no-tricks unit 
that drives a TEAC 1.2MB floppy disk 
drive and a Seagate ST-25 1 43MB 40-mil- 
lisecond hard drive. The hard drive is par- 
titioned as two virtual 21MB drives, a 
common technique that achieves near-28- 
millisecond performance. 

The Key Tronic keybotird has a 5-foot 


FACT FILE 


SAM 3001/386 
HiTech International Inc. 

1435 McCandlcss Dr. 

Milpitas. CA 95035 
(408) 263-3300 

List Price: With 1MB RAM, 1 .2MB 5'A- 
inch floppy disk drive, SI .595; with 43MB 
hard disk, monochrome monitor, DOS 3.3, 
$1,995; with VGA monitor, S2,995. 

In Short: As tested, HiTech's SAM 
.3001/386 is the least-expensive 16-MHz 386 
computer now sold. With a full complement 
of features, the SAM 3(X)l/386 performance 
test results come in at the middle of the pack. 
The only drawbacks to this machine are the 
lightweight warranty and the service ship- 
ping policies, although there is a reassuring 
.30-day money-back guarantee. 

CIRCLE 689 ON READER SERVICE CARD 
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Connect to Genibch 

PASSWORD : 1-800-843-4302 


GENTECH 386-16 

(SUPER VGA SYSTEM) 

$2895 

• 80386-16 Processor 
16MHZ, 0 Wait state 

• 1 MB RAM expandable to 
4MB on Motherboard, 

• Using 1 MB static column RAM 
upto 12MB 

• 40MB Hard Disk 

• 80387-20 support 
16.5 on Norton’s Scale 

• VGA Color Video Card 
14” Color Monitor 



NETWORK STARTER KIT $975 

Includes Novell ELS software, 4 arcnet cards, 
network cabling, Pasive Hub and connectors 
to network a 4-user network 


P&XT Multifunction card 

exp. upto 1MB EMS memory, ser,par,clk 

$39 


Network Interface card 
For Arcnet 

$99 


GENTECH 386-20 $1995 


■ 80386-20 Processor, 20MHZ, 0 Wait state 
’ 1 MB RAM expandable to 4MB on Motherboard. 

' Using 1 MB static column RAM. upto 12MB 
' 80387-20 support, 21 on Norton's Benchmark 
' Runs Novell, XenixAJnix, CAD, 0/S 2 
' AWARD Bios, one 32BrT. five 16bit. two 8bit slots 


GENTECH 286-12 $885 ■ GENTECH Turbo XT- 10 $495 


GENTECH 286-20 $1325 


' 80286 Processor. 20MHZ Clock, Shadow RAM 
' 51 2K RAM exp. to 16MB using 80ns 256K D RAM 
’ 8 Slot, EMS 4,0 Driver, 80287-10 Support 
' Phoenix Bos, Norton SI 22 rating, superlast... 


' 80286 Processor, 12/6 MHZ Clock, 0 Wait state 
’ 512K RAM exp. to 16MB using 100ns 256K D RAM 
' 8 slots upgradable to 1MB on Motherboard 
' Standard bios, built-in hard disk set up 


• CALL FOR HARD DISK OPTIONS: 

20MB MINISCRIBE $189 

• CALL FOR OUR VIDEO OPTIONS: 

Monochrome. EGA and VGA 


• Nec V-20 CPU processor, 10/4.77 MHZ switchable 

• 51 2K RAM expandable to 640K on motherboard 

• Rates 4.0 on Norton Scale 

• One 360KB Floppy Drive, ser/par/ckxk 

• 84 key Keyboard 


GENTECH 286-10 $819 


• 80286 Processor, 10/6MHZ Clock. 0 Wait state 

• 512K RAM exp. to 16MB usrng 120ns 256K D RAM 

• 8 slots, upgradable to 1 MB On Motherboard 
» Standard bos, built-in hard disk set up 


All our 286 and 366 systems include 1 .44MB or 1 .2MB floppy drive, dual floppy / hard drive controller, 
220 Watt power supply Dual serial and parallel ports, and 101 key enhanced keyboard. 

• 1 YEAR WARRANTY: All Paris and Labor. 


COMPUTERS 


AST RESEARCH 

Premium 80. 512K RAM, 10 MHZ 80286 $1415 

Premium 140x. 1 MB RAM, 40MB Hard disk . . $2241 

Premium Workstation 103/105 $999 

Premium 386/300 1MB RAM $2659 

Premium 386C Mod300, Cache Mem. 1 MB R/\M $2799 
COMPAQ COMPUTER 

Deskpro 386/20e Model 1 $4849 

Deskpro 386s Model 40 $3899 

Laptop SLT Model 20 $3959 

ZENITH 

Supersport 286 W/20MB $3199 

Supersport SE W/20MB $1999 

MATH COPROCESSORS 

(Lowest Pricesfl) 

8087-3/8087-2 $99/209 

80287-8/80287-10 $235/275 

80387-16/80387-20 $409/459 

80387-25/80387-sx $589/439 


SACNNERSfDIGITIZERS/PLOTTERS 


DEST 2020 Scanner $Call 

HP ScanJet $1059 

LOGUTECHSCANMAN.handheld $179 

KURTAIS/ONE 12X12 $429 

SUMMAQRAPHICS Summasketch $379 

HEWLETT PACKARD 

7570A Draftpro piotler $2899 

Draftpto DLX/ELX plotter $Call 

7475A/7550A plotter $1399/2999 


CUSTOMER SERVICE 

401-732-5556 

ORDER ONLY 

800-8434302 

FAX NO. 

401-732-5518 

VISA, MC, COO, CORPORATE PO ACCEPTED 

217 Broadway, Suile 615, NY. NY 10007 


PRINTERS 


BROTHER 

HL-8 Laser Printer $1899 

ML-1709/1724L $479/669 

ML-2518 $929 

EPSON all models $Call 

HEWLETT PACKARD 

LaserJet 11/ LaserJet IID $1799/2879 

DeskJet / PaintJet $699/1049 

FUJITSU DL3400 $559 

QPI4SPS810 $4299 

NETWORKING 

NOVEaAdvancedNetware/SFTV2.12 $Call 

NOVELL ELS 4 user / ELS II 8 user $Call 

Ethernet Interface Card $165 

TIARA Arcnet Card $139 

TIARA Ethernet Card $199 

SMS 16-bi1 Arcnet Card $Call 

Arcnet Active Hub/Passive Hub $219/39 

3 COM Etherlink Card $399 


International Inquiries Welcome 

We handle all your paper work 


GenTech 


Add 2% for COO. Mmimum PO $500 Prices subject to 
change. Return authorization required tor defective 
merchandise. All returned non-defective merchandise 
subject to 20 % restocking charge 
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It’s time to let loose and buy a Scan Man. 


Pop any image up ta 4.2" x 14" straight 
into any IBM PC, PSI2,orcompatible, 

selecting one, two, three, or four 

hundred dpi resolution. 

Then use our PaintShow W 

Pius, which comes with your 

ScanMan, to crop, rotate, and w 

resize the image-just how you 

want the finished version to look. If you 

have a color printer, enhance your master- ^ 

piece with PaintShow 's colorfui paiette. 


You can import the image into virtually any 
best-selling application, from desktop publish- 
ing to presentation graphics and word proc- 
essing. All for only $299, or $349 for the Micro 
Channel version, complete with easy instruc- 
— ^ tions, and Logitech 's full warranty 
and support. 


Now just imagine the 1,001 

ways you \ j-j} \ could cheer up all your 
publications and reports. 

QKCLE 133 ON READER SERVICE CARD 
For your nearest dealer call: 


In California: , 

(8001 552-8885 
In Europe: + + 4/-( 
21-869-96-56 


MocondCHptxxjnJare 
trotJemarks ofAppleComputer. 


ScanMan.* Turning imaginations loose everywhere 
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cable that plugs into the rear of the unit. 
Key Tronic continues to be a big name in 
aftermarket and clone keyboards, but 
frankly I can't see why — their keyboards 
feel fmstratingly mushy and unresponsive. 

The test unit had an ATD 8-bit ZVGA 
card and a TW Casper monitor. This video 
combination proved faster than the 1 6-bit 
combination on the Dataworld Data 
386/ 1 6 on the video benchmark tests. 

An unusual but positive feature is the 
inclusion of two serial ports and two paral- 
lel ports as standard equipment on the 
SAM .3001/386. 

HiTech offers the usual 1-year parts- 
and-labor warranty, but that doesn’t cover 
hard drives, which arc limited to 90 days. 
Another limitation concerns HiTech’s 
warranty/service shipping policy. Most 
mail-order competitors require that cus- 
tomers pay to ship defective units back to 
the factory, and the vendor reciprtK’ates by 
matching the method of shipment used by 
the customer. HiTech makes customers 
pay for shipping both ways. That’s no way 
to reassure potential customers that buying 

■ Price isn’t the only 
factor when choosing 
a computer, but the SAM 
3001/386’s low price 
does buy a competently 
performing machine 
with fairly standard parts. 


mail-order is a good idea. To its credit, 
however, HiTech has a 30-day money- 
back policy. 

Price isn't the only factor to look at 
when choosing a computer, but in this 
case, the SAM 3001/386’s low price buys 
a competently performing machine with 
fairly standard components. The warranty 
and shipping policies may be reason 
enough to l(X)k elsewhere, however, par- 
ticularly for users who are leery of mail 
order. 


TUSSEY COMPUTER 
PRODUCTS INC. 

Swan 386/16 

Bottom-line watchers. lot)k up. Tus.sey 
Computer Products, a Pennsylvania mail- 
order house, sells one of the least-expen- 
sive 16-MHz 80386s around. At $2,998 
with VGA and a 43MB drive, the Swan 
386/ 1 6 costs only $3 more than the cheap- 
est machine in this .series. One trade-off is 
that the Swan offering is the slowest per- 
former on the memory and processor 
benchmark tests. There’s a bonus wailing 
for you on the Swan’s molhertx)ard. but 
some people advi.se against using it. 

The Swan has a Twinhead International 
Corp. motherboard with the Chips and 
Technologies CS8230 CHIPSet and Phoe- 
nix 80386 ROM BIOS Plus. Version 1 . 10 
01. ROM chips. The Intel 80386-16 prt>- 
ce.ssor can be set by software to work at ei- 
ther 8 or 16 MHz. and the expansion bus 


hums at the industry-standard 8 MHz for 
expansion card compatibility. In addition 
to a 32-bii memory card slot, there are 
three 8-bit and four 16-bit slots. Two of the 
8-bit and two of the 16-bit slots were free 
in the lest configuration. 

A small jumper on the motherboard lets 
you push the machine to work at 20 MHz. 
Intel publicly advises against pushing its 
chips faster than the slated design specs, 
but common wisdom has it that processor 
chips can be pushed 20 to 25 percent above 
rating. Tussey Computer Ptixlucts itself 
suggests that the computer might be unreli- 
able when run at 20 MHz. but the test ma- 
chine arrived with the jumper set to 20. 
The jumper is hard to gel lo, tucked under 
the leftmost hard-drive-bay framework, 
but with small fingers working from both 
sides you can change the setting without 
having to remove the whole motherboard 
from the box. 

Our test results, which are unspeclacu- 
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“TheDataworld286(12MHz] AT compatible.. .[is]... 
tha fastest machine of the nine tested in that review 
[July 1 988}." {September 27. 1968 >. 

end 

... speed and excellent compatibility... hundreds of 
dollars less expensive than other AT compatible. 
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EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 



DATA-286 12MHz 

80286 running a( B/UMhz, 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 

512KB of RAM, expandable lo.lMUon iHtard 

Socket for 80287^, -10 

200W power supply 

Real'time clock with battery backup 

1.2MB floppy disk drive 

Doppy/hard disk controller 

( 1; 1 interleave controllers available) 

lOl'key keyboard with ‘‘click* 

Mono card w/paratici port (720x.'i48) 

Til. monitor with lill/swivel base 

$1195 


^'Marvelously cheap, powerful 
alternative ... outperformed the 
other 286’s ...” 


(October 11, 1988) 



Portacomp II 

80286 running at 8/12Mhz. 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 

512KB of RAM. expandable to 1MB on board 
fJocket for 80287.8. *10 
Rcal'time clock with baiteiy backup 
1.44MB 3.5" Roppydisk drive 
20MB. 39ms. self-parking hard drive 
102-kcy keyboard with "click” 

Supertwist backlit LCD. 640x400 res. 
ROR/monochromc output port 
Weighs under 20 1 Jis. 

1.2MB external floppy drive opt. 

Carrying case available 

$1975 



DATA-286 20MHz 

80286 running at 10/20Mhz 
AWARD BIOS std. 

1 MR of RAM. exp. to 2MB on board 

HMS 4.0 support for memory over IMB 

Socket for ^287 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

1:1 interleave floppy/hard disk controller 

lOI-key keyboard with "click* 

Mono card w/parallel pod (720x348) 
Tn. monitor with tilt/swivel base 

$1555 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 



Portacomp I 

80286 8/I2MHZ. 0/1 wail 
Phoenix BIOS std. (Award opt.) 
512KRAM(exp to 1MB) 

200W power supply 
1.2MB 5.25" floppy drive 
20MB hard disk drive 
Supertwist backlit LCD 
ROB output pod 
5 expansion slots 
I parallel, 2 serial pods $1875 


DataworkJ Keyboard 

101-key enhanced layout 
L-shaped large return key 
Integrated dust cover (paper rest) 

$89 


Color-cod*d hey Ml for 
WordPoifoct availabt* 


Vertical Case 

I-ront panel on/off switch 
220W power supply 
6 half-height drive bays 
Dimensions: 16 3/4’(D)x 

7 3/8'(W)x25 5/8*(II) 
Available for 286-/386- models 


DATA-3e6 

4.77/6/8/16MH7 (20MH7.opt.) 
IMBof RAM. exp. to 10MB 
Phoenix BIOS std. (Award opt.) 
220W power supply 
1 .2MB floppy disk drive 
Moppy/hard disk controller 
101 'key keyboard with "click” 

Five 16 and two 8-bit slots 
Mono card and monitor $1995 


Prices subject to change. No charge for credit card, check C.O.D. 30 day moneyback guarantee (Shipping charges non-refundabte). Dept. C 

Dealer/overseas inquiries welcome 

In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 

Monday through Friday, 7 /\.M. to 6 P.M. Saturday 9 A M. to 3 P.M. PST. 3733 San Gabriel River Parkway. Pico Rivera. CA 90660-1495 
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Share 

Printers 


Transfer files and a whole lot more with ManyLink. 
ManyUnk for PCs is the inexpensive software 
package that lets two PCs (or a PC and a laptop 
or PS/2) share printers, transfer files and a 
whole lot more. Just connect the PCs together 
with the supplied serial cable, install the 
: software, and you can share any printer 
connected to either PC. .All printing 
^and file transfers are done 
in the background, so both PC 
users can continue working even 
while their files are being printed or _ 
transferred. 

More than two PCs.^ ManyUnk for Work 
Groups allows up to eight PCs to share printers and transfer 
files. There’s no better way to make your printers and people 
work more productively. 

With ManyUnk for .\etWare, any user can print 
to any printer cabled to any workstation 
on the network, saving dme wasted 
trekking to file server printers. 

And users can transfer files 
from workstation to 
workstation with a simple 
“COPY" command. 

All ManvLink products 
allow users to send short 
messages with a “CHAT" command, and provide security for 
sensitive files. NetLine’s latest product, ManyUnk for ISDN, 
lets you use your ISDN telecommunications system 
to network your computers, share printers and 
transfer files. .So whether you have two compu- 
ters, a NetWare network, or an ISDN system, 
when you think of sharing printers, 
think of ManyLink. 

fi il lil Net Line 






2155 North 200 Wrst. Suite 90 

ProA-o. Utah 84604. 801/373-6000 

NetWare is a registered trademark of Novell, Inc. 

NetUne products are now available throu^ Micro D. 
CIRCLE 147 ON READER SERVICE CARD 
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lar, were all tun with the Swan 386/16 set 
to 16 MHz. If you buy this machine, how- 
ever, set it at 20 MHz and try it out for a 
while. If it works for a week or so with no 
errors, enjoy the extra speed and do regular 
backups for insurance. 

The Swan’s memory card is different 
from the others tested. The card takes ei- 
ther 256-kilobit or I -megabit SIMMs in 
various combinations. Depending on the 
configuration, the card can hold from 1 to 
16MB of memory, saving the cost of extra 
memory cards. The only drawback is that 
the Swan uses DRAM chips rather than the 
faster static-column RAM chips, so this 
slows it down a bit. The computer can be 
set to work with either zero or one wait 
state. There’s also a program to enable 
shadow RAM and video as well as page- 
mode or two-way interleaving settings to 
speed up the computer. 

The system unit has a 200-watt power 
supply with five power leads (one more 
than usual) and a switched outlet. There 
are five drive bays; three devices can have 
exposed fronts. The standard MFM-type 
NCL America-brand floppy/hard disk 
controller runs a Fujitsu 1.2MB floppy 
disk drive and a Seagate ST-25 1 43MB ^ 
millisecond hard drive. Also standard are 
two serial ports, one parallel port, and a 
game port, A passable Key Tronic En- 
hanced-style keyboard plugs into the tear 



FACT 


FILE 


Swan 386/16 

Tussey Compuler Producis Inc. 

P.O. Box 1006 
Stale College. PA I68(M 
(800) 468-9044 

UslPrice:With IMBRAM. !.2MB5'/4- 
inch floppy disk drive. $1 ,969; with 43MB 
harddisk. momK-hrome monitor. DOS 3.3. 
$2,588; with VGA monitor, $3,087. 

In Short: The Swan 386/ 1 6 is a price leader, 
costing a mere $3 nH>re than the cheapest ma- 
chine in this series (based on lested-configu- 
ration prices). The Swan’s piwcssor and 
memory performance figure.s are lackluster, 
owing to the use of conventional DRAM 
memory chips and the lack of cache memory . 
There is an on-board jumper to enable 20- 
MH/ operation, but Tus,sey itself recom- 
mends against u.sing it. 
CiBCLEgieOtn£AO£RSEFMC£CAflO 
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Who is Miuc? Mitac is the only company which can offer you 
IBM/Compaq-quality support, service and technology — without 
the “industry-standard” price. 

In case you didn't know, Mitac has grown phenomenally in the 
past 15 years and now supports over half a million satisfied users. 
That makes us one of the top 20 manufacturers worldwide. 

Mitac’s R&D staff engineered th 
first small-footprint micros to 
offer you full expandability and 
highly integrated features over 
a year before Compaq moved 
to small-footprint design. 

And we are one of the only 


vendors to sign a cross-licensing agreement with IBM to give you 
a choice between AT and PS/2 technologies. 

In the unlikely event you need service on a Mitac machine, all our 
products are backed by a full one-year warranty, TRW service 
policy and responsive hotline technical support. 

Now that you know 
who Mitac is, ask your 
local dealer for complete details 
about Mitac computers — 
or call American 
Mitac Corp. at 
l-SOO-MITAC-US. 




mitac 

When reliability is a decisive factor 


Mitac's Paragon line is distributed in the United States by Schweber Electronics, Gates/FA and Authorized Mitac Dealers and VARs. 
Canadian distribution is handled by TLS. 


IBM logo, IBM, AT and PS/2 are trademarks of International Business Machines Corp. Compaq logo and Compaq are trademarks 
of Compaq Corp. CIRCLE 335 ON reader service card 
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The $J.527 Zeos 386-1 61FS keeps its 
system RAM on the ntotherboartl. 
unlike its hw-cosl 386 eompetitors 
with memory on cards. The 
motherboard in the confifturatiott 
tested can support up to 4MB RAM. 
This board is being replaced by a new 
version that can handle a total of 8MH 
tf 32-hit memory without requiring 
separate memory-expansitm cards. 


of the machine and has a 6-foot cable. 

The test machine also came with a 
Twinhcad International Magic VGA 8-bit 
video card and a Magnavox Professional 
monitor, a combination that yielded our 
best times on two of the video benchmark 
tesLs. 

The Swan 386/ 1 6 was the slowest ma- 
chine of the lot on most of the prrx;essor 
and disk tests. Operating the machine at its 
tweaked rating will certainly remedy its 
unspectacular benchmark-test times, al- 
though it may be riskier. None of the other 
speed-ups (such as BIOS relocation) were 
active in the tested configuration. 

Tussey's warranty currently follows the 
standard formula, with parts-and-labor 
coverage for 1 year; the vendor pays for 
shipping on parts sent back to the customer 
after repair. There's also the obligatory 30- 
day money-back guarantee that many 
mail-order houses are offering. And you 
have the option of buying extended war- 
ranties to cover the hardware for up to 4 
years after the computer purchase date. 

If bottom-line cost is by far your most 
compelling purchase factor, and if the 
Swan 16's less-than-screaming speeds in 
default configuration are acceptable, this 
eomputer bears some attention. Other- 
wi.se. a few hundred dollars more spent on 
other machines in this series can buy faster 
memory and drive performance. 

ZEOS INTERNATIONAI- LTD. 

Zeos 386- 16/FS 

It's not the size of the wand that's impor- 
tant. but the magic of the magician. The 
number 64K isn't impressive these days, 
but when it refers to a memory cache of 
static column RAM. heads should pop up. 
The Zeos 386- 16/FS blows away every 
other computer in this roundup. While the 
Zeos boasts other fine comptments as well, 
its memory cache has the biggest impact. 

The motherboard, manufactured by 
Mylex, u.ses an Intel 80386-16 and can be 
set to either 6 or 1 6 MHz, with the expan- 
sion slots working at a straight 8 MHz. 
There is no 32-bit expansion slot; instead 
there are two 8-bit slots and six 16-bit slots 
on the board. One 8-bit and four 16-bit 
slots were free in the test machine. The 
AMI 386 BIOS is dated January 1988. 

This is the only machine tested with 


RAM actually on the motherboard, not on 
a 32-bit memory card. The standard I MB 
of DRAM chips, in this case rated at only 
120 nanoseconds, can be increased to 
4MB on the motherboard without purchas- 
ing an additional card. A new version of 
the motherboard, identical to the present 
issue but w ith the capacity of 8MB of 32- 
bit RAM chips, is currently available by 
request and will replace the older board as 
standard issue when the old boards are 
gone. Any additional memory will have to 
be on 16-bit memory-expansion cards. 
The memory works with 0. 2. or 3 wait 
states, depending on whether the computer 
finds what it needs in cache memory. 

Cache memory works by holding re- 
cently accessed information in 4K 


"pages." If the computer can find what 
it's kxiking for next in the cache inenKiry, 
performance is greatly enhanced. Compaq 
first used cache memory on a 386. and oth- 
er speed-minded vendors have found that 
the trick pays off handsomely . According 
to Mylex, the information your computer 
needs next during normal application-pro- 
gram execution should be in the cache 
memory 8 1 percent of the time. 

The Zeos system unit can hold five 
half-height drives, thiee open at the front, 
and four can be powered with device con- 
nectors from the 230- watt power supply. 
The keyboard, manufactured by Nan Tan 
Computer Co., is acceptable but not ex- 
ceptional. Also standard are one parallel 
port, two serial ports, and a game port. 
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Full Spectrum 
Data 

Communications 


Frofn the occasional user to the experienced professional, 

PC communications software needs to cover the full spectrum. 


Pre-programmed access to most popular dial-up information services • “Learn” mode to 
create your own log-on sequences • Dialing Directory • Installation and System 
Diagnostics • Comprehensive “HELP” system • 100% Crosstalk*’ XVI compatibility. 

Background mode; Start a file transfer and switch to mnning another 
program while MIRROR III handles the transfer behind the scene. . 

■’ Ultra High-Speed modem support (19,200 bps), or direct 
connect (up to 115,200 bps). . 





Host system connectivity with terminal emulations including: 

DEC VT 100/220 series, IBM 3101 (with block mode), 

Televideo 925 and Wyse-50. 

File transfer protocols; XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, ' 

CompuServe-B and ACT CommPressor™ (the latest in data compression). • 

D I V l! Introducing the most powerful data communications programming language. 
PRISM provides; Fbrm/Menu generation: real, integer, string, and array variables; Rle I/O 
and the ability to integrate MIRROR III virith foreground applications. A script file protection/ 
compression utility is also provided. 


Put the power of “Full Spectrum Data Communications” to work for you. 
Oitter MIRROR III Today! 

Toorder, Call: 1-80(^634-8670 

60-Oay Money-back Guarantee • 


VISAyMasterCard/COD. $5.00 for Shipping and Handling ($8.00 for COO orders). DISTRIBUTING CORP.- 
Florida residents add 6% sales tax. 327 Office Plaza Drive T ’ 

MIRROR III is for use on IBM and 100% compatibles (including the IBM PS/2) Tallahassee, Florida 32301 
running MS-DOS 2.0 or higher. ■ Telephone: (904) 878-8564 

Crosstalkisaregi8tefedtradematkofDCA.Inc./CommPressor'‘isatradematt(ofACT,lnc. Telex: 6714280 KLON 


r.’. r,'----:.'.' 
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Choose the 
industry leader 
in data transfer 
he 
3.5 
5 'A 

floppy drives... 

Manzana. 

You need a reliable and compat- 
ible floppy drive that's easy to 
install. You want a drive that's 
affordable, yet backedbyaone- 
yearhardwarewarrantyandsolid 
technical support. Manzana 
meets all your requirements for 
5.5"and now floppy drives. 
For quality data transfer solu- 
tions, choose Manzana. 

INTERNAL PLUS $199.95 
A 1.44MB 3.5" drive in a 5.25" frame, with 
^3Five* software and mounting hardware. 
3rd INTERNAL"* PLUS $289.95 
For those with 3 or more drive tjays. a 
1 .44M6 3.5* drive in a 5.25" frame. Mux 
Adapter Card, cabling and 3Five* software. 
HOST-POWERED PLUS $374.95 
An external, host-powered 1 .44MB 3.5" 
floppy drive. FurKtions without sacrificing 
either of your internal drives. Comes with 
Mux Adapter Card and 3Five' software. 
HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5" compatibility. Includes 
3Five* software. 

HIGH-DENSITY 
CONTROLLER (HDC) $94.95 
Upgrades your XT or compatible to support 
1 .44MB 3.5* drives. Supports up to 4 drives 
internally, or 2 internal and 2 external. 
Includes 3Five* software. 

3rd INTERNAL- MUX CARD $99.95 
Supports two 3.5" floppy drives, internal or 
external, in addition to existing drives. 
Includes 3Five* software. 

Our 3.5" CMv 09 are fully compatible at 720K 
and 1.44MB under any DOS 2.0 and above. 

Watch for our new S'M" drives for 
PS/2 and laptops at your dealer 
or call us for more 
information. 





Manzana 


Manzana MlcraSystems, Inc. 
P.O. Box 2117, Goleta, CA 93118 
Fax: 805/968-5449 

To Order: Contact your dealer 
or call us directly at I go WITH I 

(805) 968-1387 \microd | 


■ 16-MHZ386-BASEDPCS 


D I T O R ' S 
EMC H O I C E 


• DaUiworld Data 386/16 
.Zeos386-16/FS 


margin. The Dataworld offers a 16^ 
bit video system with a top-quality 
NEC MidtiSync II monitor and an 
e.xceptionallyfast disk-drive con- 
troller for an impressive combina- 
tion of value and perfonnance. The 
Zeoss 64K cache menioiy gives it a 
clear edge on processor-based tests, 
even with the slowest memory chips 
in the bunch. Both Dataworld and 
Zeos follow CompuAdd's lead by 
building competent machines that 
are so aggressively priced and well 
supported that they effectively re- 
move the angst from mail-order 
purchasing. 


At first glance it may .seem that these 
six low-en<I3H6 computers come 
straight from Clone City. How el.se 
can a company cram 386 perfor- 
mance. I MB of RAM, a 40MB hard 
disk, and a VGA card and monitor 
into a system priced at le.ss than 
$3,500? Dataworld and Zeos have 
the an.swer. Unremarkable as they 
may appear, these two machines 
add performance features that belie 
their mail-order roots. 

Both top-performing machines, 
the $3,479 Dataworld Data 386116 
and the $3,429 Zeos 386-I6IFS. are 
also the most e.xpensive by a tiny 


The test machine had an Adaptec RLL 
floppy/hard disk controller with a TEAC 
1.2MB floppy disk drive and a Seagate 
49MB 28-millisecond ST-I57R hard 
drive. This controller-and-hard-drive com- 
bination worked very well, ranking second 
among the machines tested here in the 



Zeos3K6-16/FS 
Zeos Internationa] Ltd. 

5305th Avc.NW.#l000 
St. Paul. MN 55112 
1800)423-5891 

List Price: With 1MB RAM. 1 .2MB 514- 
inch floppy disk drive, $2,185; with 49MB 
hard disk. nHimKhrome monitor. DOS 3.3. 
$2,832; with VGA nH)niU>r. $3,527. 

In Short: Even though the Zeos 386- I6/FS 
uses relatively slow 120-nanusccond DRAM 
memory chips, the 64K cache memwy takes 
the computer right to the top on processor and 
memory performance tesb. The Adaptec 
RLL controller also enables the 49MB drive 
to achieve lop .scores. A gmwing company 
reputation and prominence. a.s well as a full 
selection of system options, make the Zeos a 
smart choice. 

C!^nClC8870NREAD£RS£HVlCECARD 


number of top scores in the hard-drive- 
access benchmark tests. 

The 8-bit Paradise VGA Plus video 
card and Tatung VGA monitor in the test 
configuration performed well in actual use 
but attained relatively slow speeds on the 
video benchmark tests. 

Zeos has a standard I -year parts-and-ia- 
bor warranty with split shipping costs. If a 
defective part is identified over the phone, 
the company will ship a new one at the 
same time you send in the bad one. Zeos 
also provides a toll-free technical-support 
line and a 30-day money-back guarantee. 

Zeos is a rapidly growing mail-order 
house with a full line of computers and per- 
ipherals. You can order a computer from 
its parts lists, specifying everything from 
the amount of memory and the drive size to 
the size of the case. While the $3,429 Zeos 
386-16 machine tested here is the second 
most expensive in the series, it also gets 
top scores for performance. If processor 
speed is your highest priority but budget 
ranks a close second, the Zeos 386- 16 may 
be your computer. — Bruce Brown ii8 


Bruce Brown, who wrote all the reviews, 
is a computer consultant and a frequent 
contributor to PC Magazine. 
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ERROR-CONTROL FOR FORCES 
BEYOND YOUR CONTROL, 


The hazards faced by your high-speed data can be truly shocking. 

That's why. in addition to providing the original V-series'“error-control, 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter- 
national standard.V42 or X25.* 

The V42 protocol, for point-to-point communications, automatically detects 
errors and then retransmits the data correctly While the X.25 protocol not only 
offers error -control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you mote control. Because with a Hayes, the only error you can 
make is not buying one. 

For your nearest Hayes Advanced Systems Dealer. call800-635'1225- Hayes Microcomputer Products. Inc.. PO Box 105203. Atlanta. GA 30345 

•There will be a minimal charge of $50 for either an X 25 or V42 upgrade on products purchased before October 1. 1958. Products purchased on 
or after October I, 1988 will include either standard as they become available FOr details call Hayes Customer Service: 404 441 1617 


Smartmodem 9600 

fflHayes* 


Hayes. 
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This is for ev 
too bu^ to get 


If you’re the type of person who’s too 
busy to read an ad, read this ad. 

Because you’ll learn about a new tool 
that will help you manage people, ideas. 



Dump any 
random. 
unrelated 
Uioughts or ideas 
into Agenda, and 
it'll help you turn 
that informcUion into 
a stream of structured, 
actionable knowledge. 

projects, and 
information 
with incredible 
efficiency. A tool 
that will help you 
avoid slumping into 
your chair, shaMng 
your head, and asking, 
‘How on earth will I ever 
get this done?” 

We call it Lotus' Agenda, 
the personal information 
manager. 

Agenda allows you to 
dump random facts, thoughts, 
and ideas into your PC without having to 
structure the information in advance. 


Agenda's fiUngsystemis a more sophisticated version of this filing system. Km can 
piU Hems anywh^ you ivant. View them any uay you uant. And haw access to 
them anjfiime you want. 


Fit V«Hr _ Cmg orf Print llM»y O u« A 

Now. Rwtvm. PoMton. AM^t. 0«cart. Untfscaid 

Sc i a Wya d Who istuac 

• ForaMrdpioduaeompartnninidMio •Joan • CompaMM Vadong 
Jo«i 

« CanMOMMcsMotomlaKMuidv *ldT> •Mannaia 
Sir 

• BoOwapnaarawvpoma^eaniMM ’Boe •BoruDoavt 
pragnm « saiaa contaranca 


• DaoPonnaadadonmoarcnbudgMBy •Jm ■niwarch 
tndci(tNtiiii«aii**4BCuH0CMnBi>ilh Joan 

X JmandJoan ^ 

together a — 

^ j Items. Dump iTformalion in manually, import it or use 

n6W pnXi" ourpop-upaipabilitywhileinanotherprogram. 

uct line. Or the thousands of factors you 
need to put together a new bottom line. 

Agenda will not only file these random 
items of information for you, it’ll help you 
arrange them any way you want. 

So you can understand them better, 
formulate new ideas better and extract all 
the answers you need better. 

Which means, now you can concentrate 


•Dt'awton 

Wndora 

Pnemg 


You can 
record the 
thousands 
of tasks 
you need 
to address 
to out 




eiyone \^o’s 
aiF work done. 



nr. C'^AOENM-nifS ISSUES 


• OKwanneeoMon 
iKMVtfi budget by end of 
ir« Mek— dseuee opMns 


• Od end Bob twik M 
need 10 ed|U9t dBtr^ut 0 t 
BWI^ 


•Meoum •06«lB8 


Categories. AgeniaJtlesilemincUlivlevantaUegories 
soycMomalux^fifiruitheinJbrmatumyouneed. 


Views. Looking at the same ii^ormation through 
different views gives you a more informed perspective. 


more on using and acting on your infor- 
mation. And less on processing it. 

How does Agenda work? 

First, enter your items of information 



1 





ThevAoleidea behind Agenda is to get them aUina row. 

into your PC and assign them to catego- 
ries ^at you create. 

Then Agenda will do all of your filing 
automatically. And thanks to Agenda’s 
miiUiple filing capabilities, if the infor- 
mation is relevant in more than one 
place, Agenda will take it and put it in 
several categories at once. 

This makes it easy to view your data in 


different ways so you 
can pinpoint informa- 
tion that’s important 
to you. Or dismver 
new relationships you 
hadn’t considered 
before. And anytime 
you change an item in 
a view. Agenda will 
automatically update all other categories 
where the item has been assigned. 

In fact, you could say that Agenda recal- 
culates your text the way a spreadsheet 
program recalculates numbers. 

All of which means, from now on you’ll 
be able to come in every morning, check 
your Agenda, and get right to work. 

Because you’ll immediately know what 
work needs getting to. 

For $15, we’ll send you an Agenda demo 
kit or videotape. Call 1-800-345-1043 and 
ask for demo kit 
AKN-3058for 
the 3.5" version 
orAKN-3053 
for the 5.25" 
version. Or ask 
for videotape 
AKN-3063. 




% 

^ r 'f 


Mroducing Lotus Agenda 


AfrnI* tnd A||end« Dnno Kit rrquirr VI IBM* pc or ra 


■M, artthMOKindi hard 4Hk.OOS2 Oar higher lodBindAimdiafvtvgiMmdlraiJnnartsoPLal 


I iTipatpnd cndmart of ini Corponbon 



LAN's Best Friend 



Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: 

INovell’s Advanced and SFT NetWare 2.12 
1 3-Com’s 3S/400 server / 

f Banyan Vines 

FniTDR’?; nwoinF q/is/rr 


Here’s the American Power Conversion Advantage 

iSystems allow automatic, secure network shutdown during extended power outages, 
f No supervisor intervention is required. 

f ideai for fiie servers which are sometimes unattended or attended by untrained personnei. 
f Complete power protection from biackouts, brownouts, sags, noise, and surges, 
f The largest selection of optionai UPS interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
(2350), and UNISYS (6000/50) systems. 


A broad range of UPS products covers all networking requirements: 
HOSE Miniature UPS for Macintosh SE or PLUS 
330XT Low cost UPS protection tor network workstations 
450AT For Compaq 386, MAC II, and CAD workstations 
520ES * For NetWare, VINES, and 3-COM file servers 
800RT * For large file servers with multiple hard drives 
1200VX * For multiple PC's or very long backup power duration 
'These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 


American Power Conversion 

350 Columbia Street f P.O. Box 3723 f Peace Dale, Rl 02883 «Tel (401) 789-5735 f Telex 362636 f FAX (401) 789-3710 
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■ CONNECTIVITY ■ FRANK J. DERFLER/JR. 


BUILDING 

WORKGROUP 

SOLUTIONS 

W hen Microsoft, IBM, DEC, 
NCR, 3Com, IX!A, Torus, and 
a score of other companies back 
a single product, it’s a good bet that that 
product will be important. The recipient of 
these companies' support right now is LAN 
Manager, a network operating system 
jointly developed by Microsoft and 3Com 
Corp. that will be sold by many companies 
under their own labels. 3Com, which 
shipped the first LAN Manager package 
last October, calls its version 3+Open 
LAN Manager. 

This review looks at the first release of 
3+Open LAN Manager. Another release, 
due in the first quarter of 1989, should in- 
corporate more features and flexibility (see 
the sidebar “The Rest of the Story”). But 
even in its earliest release, 3+Open LAN 
Manager poses a serious challenge to No- 
vell’s NetWare in the PC LAN market. 
3+Open LAN Manager performs well, 
has a good selection of LAN management 
functions, and is compatible with all of the 
LAN application programs marketed to- 
day that follow DOS 3.1 procedures. Its 
only major drawback is that it gobbles 
server RAM like a whirlpool sucking in 
seawater. The same reason that 3+Open 
LAN Manager devours RAM, however, 
also makes it a good platform for growth: it 
works in conjunction with OS/2. 

3+Open LAN Manager is the first net- 
work operating system that allows users to 
mix DOS workstations with OS/2 servers. 
OS/2 is required only on machines acting 
as servers in a 3 -t- Open LAN Manager net- 
work. Client workstations can use OS/2, 
but workstations using plain old MS-DOS 
also function well. The file server software 
uses OS/2 as its filing system in the same 
way that Novell’s NetWare and Banyan’s 
VLNES use a proprietary operating system 
and Unix as the respective filing systems 



3C0M’s 3+OPEN 
LAN MANAGER 

The first implementation 
of Microsoft’s OS/2-based 
LAN Manager network 
operating system forces 
Novell loyalists 
to sit up and take notice. 
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■ 3+OPEN LAN MANAGER 


THE REST OF THE STORY 

Utilities designed by 3Com to be used with 3 + Open LAN Manager 
promise to be as innovative as the operating system itself. 




Utllity 


3+Open LAN Manager Utilities: 
Soon to Come 


Shipping date 


Expected price 


3+Open Start 
3+Open Mail 
3+Open Internet 
3+Open Secure 
3+Open LAN View 


December 1988 
1st quarter 1989 
1st quarter 1989 
1st quarter 1989 
1st quarter 1989 


$295 per network* 
$995 per network 
$995 per network 
$995 per network 
$495 per senrer 


'Actual price 


3 Com is developing a line of utilities to 
augment its 3+Open LAS Manager 
network operating system in the tradition 
of the dozen or so utilities available for 
earlier3+ systems. Here ate previews of 
five utilities in various stages of develop- 
ment, includingi+OpenZAA/Wew, one 
of the first application programs to re- 
quire the OS/2 Presentation Manager. 

3-hOPEN START 3 + Open Start, 
which resembles 3+ Start, lets you log 
on without a boot disk so that you can use 
diskless workstations in your network. 
Centralized booting simplifies revision 
of network drivers, the operating system, 
the redirector, and other boot software. It 
conserves disk space, since you need 
only one start volume for all public users 
(those using special CONHG.SYS files 
and user-specific TSRs still need private 
volumes), and it logs bad passwords. 

When you turn on a diskless 3Com 
286-based workstation, it automatically 
calls the server, where Start initiates the 
log-on. To use non-3Com workstations, 
you must plug in a $49 Etherstart PROM. 

When setting up Start, you can speci- 
fy user name, home server, home server 
security (user or share), and password. 
You can alter the defaults for maximum 
volumes, users, and receiving buffers. 

3+OPEN MAIL Like 3+Open Start, 
3 + Open Mail resembles \ts 3+ Mail pre- 
decessor and includes a similar user in- 
terface. It works seamlessly among 
DOS, OS/2, and Macintosh worksta- 
tions. 

Services include send, receive, for- 
ward, reply, print, and transfer of binary 


and text files. You can file, arrange, and 
locate messages in electronic folders. 

Auditing facilities consist mainly of 
audit logging, alert on audit, and alert on 
error, along with keeping track of the 
number of threads available to client ma- 
chines, number of mailboxes assignable 
to server, and timing of various services. 
These include storing and forwarding, 
accessing other servers and accessing re- 
mote servers. 

3 + Open Mail offers 3 + 's Name Ser- 
vice. which extends the IAN Manager 
server naming feature to networks with e- 
mail and communications. Users can 
transparently access resources across 
large or internetworked systems. Admin- 
istrators enjoy central entry and control 
of changes and additions to network re- 
sources and users. 

3+OreNINTERNET 3+Openlnter- 
net enhances 3+’s Route service. Inter- 
net combines remote internetworking, 
remote PC access, and internetwork 
bridging. All this is done transparently 


because Imernet extends Mail's Name 
Service beyond the boundaries of a given 
network. Directories, files, printers, e- 
mail recipients, and groups of recipients 
are all accessed by name, regardless of 
location. 

Internet adds many features. Config- 
uration access can handle nonstandard 
modems (such as the Telebit Blazer). It 
has COM port management, including 
one-way port operation where needed, 
such as those for remote PC users. In/out 
provisions protect security; additional re- 
porting capabilities handle connection 
statistics, t^fic logging and report gen- 
eration, LAN Mn/iager-compatible audit 
trails and error logging — all at user-spec- 
ified intervals. 

Internet also supplies LAN Manager's 
START, STOP, PAUSE, CONT, and 
alert services. A set of open APIs (Appli- 
cation Program Interfaces) aids those de- 
veloping special applications, such as a 
weekly report statistically analyzing 
phone use. The user interface is consis- 
tent with IBM SAA and IAN Manager. 


on their servers. All of these network oper- 
ating systems either can or (in the case of 
VINES) will soon be able to support both 
DOS and OS/2 client workstations on the 
same LAN. 


Because 3+Open IAN Manager uses 
the multitasking OS/2 operating system on 
the server, it avoids the problems inherent 
in older operating systems. 3Com’s 
3+Share and IBM’s PC IAN are forced to 


augment or modify IX)S to get it to do 
more than one thing at a time. Through 
OS/2, 3 + Open IAN Manager also carries 
the promise of supporting new, distribut- 
ed-computing applications that share the 
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3+Open LAN View, a utility for 3+Open LAN Manager designed to monitor network 
activity, will be one of the first applications to take advantage of the power of the OS/2 
Presentation Manager. It is set to debut this spring . 


Internet is capable of speeds of up to 
19.2 kilobits per second over voice lines; 
it also allows bridging between Ethernet 
(coaxial cable and twisted-pair), Token- 
Ring and Apple LocalTalk networks. 

Internet runs on any protocol stack 
that supports named pipes. You can set 
up routes to schedule communications 
throughout the week. COM port control 
can force both connect and disconnect 
overrides on the set schedule. 

You can also open activity logs to us- 
ers on a read-only basis. On-line traffic 
statistic viewing includes zooming in on 
entries for more detail, as well as NEXT 
and PREVIOUS by time stamp. Logs 
can be cleared by deleting them from 
disk. 


3+OPEN SECURE 3+Open Secure 
adds password dating and enhances net- 
work resource management. Adminis- 
trators can create a customized pass- 
word-control program that forces users to 
change their passwords, giving them as 
many warnings as desired. Secure also 
tracks and logs network resource access 
and use, focusing on security issues such 
as invalid attempts to log on to the net- 
work and printer use. 

Secure also converts LAN Manager 
audit trail data into other formats for anal- 
ysis, accounting, or storage. 

3+OPEN IAN VIEW 3+Open LAN 
View demonstrates how the OS/2 Presen- 
tation Manager can be used in an applica- 


tion. Its graphical interface gives admin- 
istrators a kind of instmment panel with 
which they, in effect, can fly their net- 
works in real time. To some degree, LAN 
View even duplicates the kinds of ser- 
vices supplied by cosdy network analyz- 
er programs. Because of the graphical in- 
terface, a mouse is a necessity. 

LAN View gives you a graphical view 
of server statistics relating to perfor- 
mance, use, security, and network er- 
rors. You can view statistics as they oc- 
cur or from a file. Errors can be viewed 
serially or ordered logically. You can 
also make current-historical compari- 
sons. Files can be converted into 1-2-3 or 
.DIF formats. 

Though LAN Manager collects data 
automatically, LAN View can force it to 
do its collecting on any schedule you 
choose. 

A click-and-zoom process selects and 
expands on-screen windows. The audit 
trail includes time of errors to help isolate 
trends before they become crises. LAN 
View also tracks utilization of printers 
and servers. This aids platuiing for de- 
ployment of resources and helps deter- 
mine new-equipment needs. 

Many of LAN View's features — such 
as Overview, which assembles all the 
network data onto one screen. Find Mini- 
mum/Maximum of a data set, and on-line 
help — have yet to be implemented, but 
what we did see strongly suggests that 
LAN View will be more than just a pretty 
interface that fills screens with colorful 
clutter. It uses the Presentation Manag- 
er’s graphical capabilities in a thought- 
ful, funcdonal way that should make net- 
work administrators’ jobs both easier and 
mote successful. — ^Lee Thi 


Lee TM is West Coast editor of PC Mag- 
azine. 


power of the servers and the workstations 
in ways that make sense. Except for a few 
database development systems that can as- 
sign some tasks to the server, you can’t 
buy real distributed applications that use 


the OS/2 communications capabilities to- 
day, but many companies promise that 
they will eventually be available. When 
they cotrte along, it will take a robust and 
flexible LAN operating system like 


3 + Open LAN Manager to support them . 

Developers have a wide choice of ways 
in which to use the LAN to communicate 
between nodes. These Application Pro- 
gram Interfaces (APIs) range from some 
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that are unique to PCs, like NetBIOS, to 
others that work universally with machines 
from different manufacturers that have dif- 
ferent operating systems and architectures, 
like TCP/IP and OSI. 

It is clear that Microsoft and 3Com 
have put a lot of effort into making LAN 
ManagerlSAOpen LAN Manager appeal- 
ing to software developers. These compa- 
nies fully support international standards 
and promote easy program interfaces. We 
will see a quick outpouring of popular ex- 
isting programs modified to make use of 
some level of these APIs, but it takes a 
couple of years for truly innovative pro- 
grams to reach today's markets. LAN 
Manager should be a sUtrng launching 
platform for the next cycle of important ap- 
plication programs. 

Named RffES One widely publicized 
LAN Manager API is known as named 
pipes. A named pipe is a software feature 


available on every J + Open LAN Manager 
node, even DOS-based workstations; it 
lets a program on one node invisibly com- 
municate with programs running on other 
nodes. PC-ba.sed LANs can do this today 
using the NetBIOS services available on 
almost every LAN operating sy.stem. But 
tbe named pipes API is more sophisticated 
and much easier for programmers to im- 
plement than the NetBIOS interface. Ad- 
ditionally, named pipes should be faster 
than NetBIOS in some applications be- 
cause the session between nodes is main- 
tained through multiple transactions in- 
stead of through individually addressed 
blocks of data. 

The power of named pipes is appealing, 
but its popularity isn’t assured. IBM’s sys- 
tem designers have a competing communi- 
cations scheme called Advanced Program- 
to-Program Communications that is 
universal across their systems. There is 
also a growing number of application pro- 


grams that directly address NetBIOS. 

The number of companies marketing 
network interface cards compatible with 
3+ Open LAN Manager and other LAN 
Manager-biixd packages should increase 
rapidly. Microsoft makes available a soft- 
ware kit for card manufacturers giving 
them all but about the la.st 2K of code they 
need to develop LAN Manager NetBIOS, 
TCP/IP, and OSI interfaces for their prod- 
ucts. This should make it easy for the 
many companies that now support only 
their own software or NetWare to enter the 
LAN Manager product fold. 

THE 3+OPEN PACKAGE With the po- 
tential of 3+ Open LAN Manager as back- 
ground, let’s turn to what it delivers today. 
3Com markets 3+ Open LAN Manager 
through its direct sales force and through 
retailers. You can buy the product pack- 
aged several different ways, but all of the 
options include OS/2 for the server. 
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The Best VEihie 
InTUkenRing. 


The PfoNET family. 

How the lowest cost of ownership 
makes our LANs number one. 


Experts agree that over half the cost of a local area 
network occurs after installation. It's the cost of network 
maintenance, reconfiguration and expansion. 

So if you're looking for value in a local area network, ask about 
the cost of ownership, not just about the cost of boards. 

: ^ AskaboutProNET-4,ourimplementationofthelEEE802.5stdndard 

that's fully interoperable with IBM. Or about ProNET-lQ, the only high- 
performance 10-megabit token ring solution on the market today. 

Both are complete systems designed to dramatically lower the tme cost of LAN 
ownership. Here's how : 

With advanced wire centers for easy expansion and assured network availabil- 
ity. With full-featured network management software to keep network control under 
control. And with built-in capabilities that let you mix and match a variety 
of media to meet your exact configuration ne^. Plus, both systems offer 
support for a range of host interfaces, bus structures, and popular network 
operating systems like Novell's NetWare” and Banyan's VINES.” 

Whether you need 4 megabits or 10, Proteon solutions give you mote 
configuration options and more ways to economically manage change. 
From the day you install one of our networks, and every time you 
respond to change, you'll discover what thousands of users worldwide 
already know. We're the best value in token ting. 

For more information, call our TOLL FREE number; or write: Proteon, Inc., Box 
14E , Two Technology Drive, Westborough, MA 01581. 



1-800-545-RING 

In MA, call 1-508-898-2800 

proteon 


PtoNETand^rotaon tn tagwtatad uadamaika o( Protaon. Inc IBM is s ragrsiarad uadatnark of 
Intaroatlonal Businaas Machines Catporaiton NetWare » a tiadatnatk of Novell. Inc VINES it 
a uadamnk of Banyan Syttamt, Inc 

PC Magazine Editor's Choice Award, 4/26/88. 
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The 3 + Open LAN Manager entry- 
level system carries a $995 price tag. The 
only real limitation of this system is that it 
has a one-server, five-user license. The 
3 -t- Open LAN Manager advanced package 
includes a one-server, unlimited-user li- 
cense and retails for $2,995. You can up- 
grade the five-user package to unlimited 
users, or you can upgrade the network by 
adding an unlimited-user server and keep- 
ing the five-user server. The only thing 
you cannot do is add a second five-user 
server to the LAN. 

If you have a 3Com 3S400 server, the 
3+ Open LAN Manager package for this 
machine retails for $3,495. However, the 
package also includes standard DOS and 
an eight-u.ser DOS license to support disk- 
less workstations. The software for the 
3S400 package comes on tape, and load- 
ing it is easy. 

The price of 3 -f Open IAN Manager in- 
cludes only software. You also need net- 
work adapter cards for each server and cli- 
ent workstation. 3Com sells its EtherLink 
n cards for $445. PC-bus workstations and 
servers for small networks can use these 
cards, but busier servers benefit from 
3Com’s EtherLink Plus card that carries 
more memory and uses a 16-bit AT-bus in- 
terface. The EtherLink Plus sells for $895. 
An EtherLink Micro Chatmel card sells for 
$595. 

Besides the software and the adapter 
cards, you will have costs for cabling and 
probably costs for upgrading the RAM in 
each server. The cable costs can be less 
than a dollar a foot if you do it yourself, but 
the cost of RAM may be a more significant 
figure. The 3+ Open IAN Manager LAN 
operating system and OS/2 requite an ab- 
solute minimum of 4MB of RAM in each 
server. An added megabyte or two of 
RAM lets you configure larger buffers and 
disk caches; it also promotes faster opera- 
tion. If you want to use the server as an 
OS/2 workstation simultaneously, you 
need yet another megabyte to tun applica- 
tions. You should consider the current 
price of RAM before you add up the price 
of a 3 + Open LAN Manager server. 

As you plan your LAN, you should also 
know that the 3 + Open LAN Manager 
servers can operate with existing servers 
and workstations that use IBM’s PC LAN 
software. IBM and 3Com have also dem- 



maiFACT FILE 


3+ Open LAS Manager 
3Com Corp- 
3165Kifcr Rd. 

Sama Clara. CA 95052 
(800) NET- 3COM 
(408)562-6400 
List Price: Entry-level 
package (one serv'cr. five 
stations), S995; advanced package (iKie serv- 
er. unlimited users), $2,995; 3S^) package 
(with IX)S and eight-user DOS license). 
$3,495; EtherLink II card. $445; 

EtherLink Plus card with 16-bit interface. 
$895; EtherLink Micro Channel card. $595. 
Requires: 80286 or 80386 priKCSsor in serv- 
er. 4MB RAM per server. 3MB RAM per 
OS/2 workstation. 640K RAM per DOS 
workstation. OS/2(irKluded for server, re- 
quired ft>r OS/2 workstatiiMis). 

In Short: A strong itew OS/2-based LAN 
operating system with gotxl performance, 
su(^>rt for i>ld applications, and openness 
for new developments. Very RAM hungry 
(and therefore potentially expensive to set 
up), but a great platform for ik‘w distributed 
applications. 

CiftCi£<WONREADERSERVtC£CARO 


onstrated compatibility between IBM 
OS/2 Extended Edition and 3+ Open LAN 
Manager. If you have PC LAN, you can 
add a 3 -f Open LAN Manager server with- 
out changing the workstation software 
and, if you wish, retain any existing PC 
LAN servers on the network. 

The 3+ Open IAN Manager package 
contains ten manuals and the disks. The 
entry-level system comes with 5‘/4-inch 
floppy disks, but you can trade those for 
3'/2-inch disks if you need them. The 
3 -I- Open LAN Manager advanced package 
comes with both disk sizes. 

The documentation is excellent. The 
“3-t-Open LAN Manager/LAN Manager 
Installation and Setup Guide," complete 
and well-written, spells out every detail of 
the installation in 80 pages. All of the man- 
uals use flow charts, screen diagrams, and 
step-by-step instructions to lead you 
through the installation and management 
of OS/2 and the network. 

Installing OS/2 on the server is as easy 
as installing DOS. The version of OS/2 
supplied with the first release of LAN Man- 


ager has some capabilities that won't be 
seen until later releases of Microsoft’s 
multita.sking operating system. These in- 
clude disk caching, using hard disk parti- 
tions of up to 4 gigabytes, and a maximum 
file size of 2 gigabytes. The version of 
OS/2 you get with 3 + Open LAN Manager 
is licensed for installation only on the net- 
work server. If you want to set up OS/2 
workstations, you should buy additional 
copies of the operating system for those 
nodes. 

INSTALLATION DECISIONS During 
the installation, you have to decide if you 
want to dedicate the computer as a server 
or give it the ability to function as both a 
server and an OS/2 workstation. You also 
must choose between one of two types of 
security schemes. Finally, you have to de- 
termine what network protocols you want 
to use. The manual explains these deci- 
sions. and you should consider them be- 
forehand; if you make the wrong choice, 
you might have to reinstall both the server 
and workstation LAN software. 

The dedicated/shared server choice is 
more complex with an OS/2-based system 
than with a DOS-based system. Getting 
dual use out of a DOS-ba^ PC usually 
means that both LAN and local operations 
run equally poorly. It also means that the 
server is always in danger of being locked 
up by a local application or an accidental 
reset. The logical conclusion is that a 
shared DOS-based server makes a poor 
choice in any but the most lightly loaded 
networks. 

Under OS/2 the danger of locking up 
the entire machine is very small . The oper- 
ating system handles multiple accesses, so 
the decision between dedicated and shared 
operation hinges on competition for the 
disk drive between local and network pro- 
grams, the availability of RAM, and secu- 
rity. The security issue might be important 
in some installations because the lot^ user 
has access to all files on the machine with- 
out going through network security. We 
configured our server for dedicated opera- 
tion, but using a fast 386-based PC as both 
a server and a workstation is a reasonable 
proposition while working under 3 -f Open 
LAN Manager. 

3+ Open LAN Manager will operate 
under either of two security arrangements. 
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>pyhght C 1988 Sun Microsystems. Inc. 


Fina% a PCnetwork 
that^ ^ and friendly. 

A lot of people choose the TOPS/DOS network for its friendly menu-driven interface. Some for 
its raw Ethernet* speed. And some buy TOPS for the best reason of all. . .it’s both fast and friendly. 

As with all TOPS local area networks, TOPS/DOS requires 
virtually no training. With just a few simple menu selections you can 
quickly access other PCs, exchange files, and share peripherals as 
if they were your own. lb install one yourself, just plug in a network 
card, your TOPS software (only 2 disfo), and some very basic network 
cabling. No central server is needed, but you can easily add one 
as your needs grow. 

TOPS/DOS makes fast, friendly connections to other systems, too. You’il find the TOPS name 
on a complete family of network solutions that allow you to expand your PC network to include 
Macintoshes™ Sun* workstations, and even other networks. 

Make some fast and friendly connections of your own. Call the 
TOPS Division of Sun Microsystems at 800-445-TOPS (from outside 
the U.S. and Canada, caii 415-769-8700). Or write to us at TOPS, 

950 Marina Village F^rkway, Alameda, CA 94501. When you need connections. 


TOPS Tech Specs. 

• Requires one of following- 3COM EiherUnkll. 
3COM ElherLink MC.TDPS FlashCard. or SynOpiKs 
LatusNet-io run on any IBM PC. PS'2 or compaublc. 

• Compatible with many DOS 3.1 or NCTBIOS- 
compauMe LAN applications, such as dBASC III 
LAN. Wardn^rfeci 5 0 LAN. Microsoft \W>fd 
Network, and Q&.^ 3.0 Network. 

• All TOPS network functions can be accessed from 
the DOS command line. 

• CanbeconnguiedinClieni-oiily(l20K)orClient/ 
Server (190K1 modes. 


TOPS' 








Aitachmattf Corporation. Bellevue, Washington, has trademarked EXTRA! Cbnrtectlvlty 
SoiTAvare. IBM is a registered trademark of International Business Machines Corporation. 


Hany Houdini had one 
theory anyone could appreci- 
ate: If you want to stay out of a 
bind, you’ve got to be flexible. 

We agree, in feet, that 
theory is exactly what's 
behind EXTRA! Connectivity 
Software.'" 

For instance, if you're 
currently linked via coax or 
modem but you plan to switch 
to a LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM’s Token-Ring 
Interlace Coupler (TIC). 

It’s flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor’s 
Choice for PC-to-host software 
running on LANs. 

There’s something else we 
don’t want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so little of it you’ll 
have plenty of RAM left on 
your PC. 

Plus, Attachmate’s devo- 
tion to total IBM* compatibil- 
ity assures you that you’ll never 
get dead-ended by proprietary 
protocols. 

Which reminds us of 
something else Houd ini 
used to say, "Don’t get | iJO 
into anything you can't yiiy3 
g^toutofkuer." liWiiM 


EXTRA! 

3270 CONNECTIVITY 
SOFTWARE 


Attachmate 


1 - 800 - 426-6283 

In Washington state: 206-644-4010 


Presenting Ihe Hcxjdini Iheoiy 
Of Micto-1b-Mainfrcime CcxinectK^. 
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LAN Operating Systems: Summary of Features 

(Products listed in ascending pilca order) 



T his features table presents a 
brief comparison of 3Com's 
3+Open LAN Manager, IBM's PC 
LAN, and Novell's Advanced 
NetWare. The list of features was 
chosen to emphasize differences 
among them. 

Peer-to-peer resource sharing 

Indicates whether the networking 
software will let all nodes share re- 
sources with the network, and 
dedicated server required tells 
whether one computer has to be 
designated as the server. Techni- 
cally, you could create a network of 
machines configured as 3+Open 
LAN Manager server/workstations, 
but the cost for software and RAM 
would be high. i 

Since both 3+Open LAN Man- 
ager and NetWare are rich in 
features and exhibit strong perform- 
ance, factors such as support from 
local systems Integrators and the 
software vendor become important. 

The cost of these programs is 
difficult to compare directly. The 
basic 3+Open LAN Manager 
advanced package has a price of 
$2,995, while the price of an 
equivalent Novell Advanced Net- 
Ware package Is $2,695. IBM's PC 
LANts priced at $^ per node, but 
you also need a $1 80 LAN support 
program for each node. Bear in mind 
that 3+Open LAN Manager and PC 
LAN do not include electronic mall, 
while NetWare does. In addition, 
3+Open LAN Manager includes 
support for serial port sharing, which 
is Implemented quite differently 
under optional NetWare software 
packages. 


GENERAL INFORMATION 

PC LAN 

Advaneed 

NrtWare 

340pen 

LAN Manager 

List price 

Per node: $235 

$2,695 

$2,995 


ptus$180LAN 


(advanced 


program 


package) 

Peer-to-peer resource sharing 

• 

O 

• 

Dedicated server required 

o 

• 

O 

SERVER SOFTWARE 




Operating system 

DOS 

Proprietary 

OSI2 

Minimum RAM required 

640K 

640K 

4MB 

Maximum number of cards bridged 

2 

4 

4 

Accepts Token-Ring cards 

• 

• 

• 

Operates across Token-Ring 

• 

• * 

• 

bridges 




Accepts Ethernet cards 

• t 

• 

• 

Accepts ARCnet cards 

•t 

• 

• 4 

1 WORKSTATION SOFTWARE 

1 . . 

Compatible with OS/2 workstations 

o 

• 


RAM consumed by DOS workstation 

24K-150K 

15K-35K 

105K-197k^^ 

1 NETWORK ADMINISTRATION 

L L ■ . 

Keeps historical error/status log 

• 

• 

• 

Accrues costs by resource 

O 

• 

O 

Suspends workstation on error 

• 

• 

• 

Reports bad packets and errors 

• 

• 

• 

SECURITY 


Access to resource according 

o 

• 

• 

to group membership 




Resource password protection 

• 

O 

• 

Access controlled by date and time 

o 

• 

o 

PRINTER SHARING 

1 ^ 

s^nt spool hunts for 

o 


^appropriate printer 




•-Yes O-Mo 
* RsquirM spseisl gstsway arrangements. 

-f Requtrat DOS tMBIOS Item card vandor. 

^ HuquiTM prot*ci»d-mod* NetBIOS Meitece. 


In either scheme, the software monitors 
only passwords, without encrypting the 
contents of network transmissions. The 
first system, called user-level security, as- 
signs a password to resources tike disk 
drives, I/O ports, or anything you desig- 
nate with a network name. This scheme is 


typical of DOS-based networks, particu- 
larly those using the older Microsoft MS- 
Net software. It is flexible, yet it can be 
very specific because each user can theo- 
retically have a unique password for each 
resource. 

The second security scheme, called 


share-level security, is mote typically as- 
sociated with minicomputer multiuser op- 
erating systems. Each user is given mem- 
bership in one or mote groups. The access 
rights and security restrictions of the group 
determine the individual rights. This ar- 
rangement is generally considered better 
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MONITORS 


Amdck 

Video 210 Amber S 89 

Video 410 TTL Monochrome 145 
Video 432 PS 2 Monochrome 169 
Color 632 14" VGA 640X480 399 
Color 732 PS/2 VGA 429 

Monitor 1280 15" 1280X800 679 
Cornerstone 

SmglePage Display 899 

Magnavox 

7BM623 12" TTL Amber 79 

7CM8515 14" Composite/RGB 

279 

7BM749 14 ' Flaisquare VGA 149 

CM0762 14" Comp /RGB 249 

9CM053 14" HiRes EGA 369 

9CM082 14" VGA Color 419 

NEC 

Multisync 2A Call 

jC-1402 Multisync 589 



MAGNAVOX 
9<M062 14" VGA 
*339 

Packard BeU 

PB-1272 12" TTL Mono $ 79 
PB-1472 14" TTL 132 Col 109 
PB-1422EG 14” HiRes EGA 359 


PB-8526MS 14" Uniscan $469 

Polaroid 

Palette EGA Plus 2399 

Princeton Graphics 

L'ltraSync 12"\(.iA 499 

Seiko Instruments 

CM-1430 14" VGA 649 

Taxan 

770+ Multi-Vision 14" RGB 519 

Wyse Terminals 

\VY-30. 50. 60 Call 

Zenith 

ZHM.1490 14" VGA Analog 639 



ATD-ZuckerBoard 

Color Hall Card 79 

Monochrome Graphics Adapt 79 

576K Half Card Mcmor>- 59 

AT-Pnmar)’ Memory Biiard 99 

AST 

Six Pak Plus Board 129 

VGA Plus Adapter 389 

Hot Shot 286 Board 359 

Rampage 286 512K 399 

Boca Research 

TopHat 128K Expansion 129 
BocaRam XT 0-2MB Board 109 

BocaRam AT 0-4MB Board 149 

BocaRam 30 0.2MB 119 

BocaMCA Serial Parallel 149 
Bixa Multi EGA 199 

DCA 

Irma 2 3278 Board 749 

Everex 

Ram 3000 Dlx 0-3MB Bd 89 
RAM 8000 Dlx 0-8MB l6.Bii289 
Micro Enhancer Deluxe 179 
EVGA 256 Colors 1280x600 279 

5th Generation 

Logical Connection 256K 479 

Hercules 

InColor Card 199 

Graphics Card Plus 169 

VGA Card Call 

Network Card Plus 349 

IDEAssociaies 

IDE-5251 Local Emulation 579 

Intel 

AboveBoard 2 Plus w OK 319 
AboveBoard PS/286. 512K 419 

AboveBoard Plus. 512K 429 

AboveBoard Plus 1 O 5 1 2K 579 
Inboard 386, PC 80386 CPC 729 
Inboard 386 AT 80386 CPU 899 
Connection Coprocessor 759 
8087 IBM PC/XT CoProc 99 
80287-8 IBM XT 8MHr CoP 239 
80387-16 16MH: 80386 449 

Orchid Technology 
TinyTurbo 286 285 

RamQuesi II Board 545 

ProDesigner VGA Adapter 329 
Paradise 

AutoSwnch EGA 480 Call 


Video 7 

FastWrite Video Adapter 359 

Vega Deluxe Adapter $209 

Vega VGA Adapter 279 





Everex 

Floppy Stream 40 40MB Int, 359 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 979 

Iomega 

Bernoulli B<.>x II Int 789 

Maynard 

Maynstream 60MB PS/2 Ext. Call 
Miniscribe 

8425 20MB 3V^" 40Msec 259 

3650 40MB 5W" 61Msec 349 

3053 44MB 514" 25Mscc 499 

6085 70MB 5W" 28Msec 599 

Mountain Computer 
TD-4340 40MB Int Tape 379 
TD-4440 40MB Ext Tape 479 
PC-TOO 

TD-4000 40MB TapeBackup 339 
Plus Development 
40MB HardCard 699 

20MB. 40MB Passpon Call 










For Quality Computer Products. 


THIS MONTH'S FEATURED SPECIAL - WE HAVE 1.000's MORE IN STOCK 


STORAGE DEVICES 


Seagate 

ST-225 20MB w/cont $269 

ST-238 30MB w;cont 289 

ST-251 40MB Vi Height 379 

ST-4096 BOMB Full Height 599 

Sony 

3!/^" 720K Floppy Drive 89 

Sysgen 

Bridgc-Filc 5Vi" External 249 

Bridge-Tape 40MB External 499 

Omni Board Controller 79 

Smartimage 60MB Internal 479 

QlC-File 60MB External 599 

DuraPak 1 5MB Removable 979 

Weltec Laptop Subsystems 
Epson 360K Ext Floppy 239 

NEC 1 2MB Ext Floppy 239 

Zenith 360K Ext. Floppy 239 


COMPUTERS 


AST 

Premium 286 Model 80 1459 

Premium Workstations Call 
Compaq 

Deskpro 286/ 386 Desktops Call 
Deskpro 286/ 386 Portables Call 
NEC 

MuliiSpeed HD 20MB 2299 
ProSpeed 286 16MH: 80286 New 
CltraLite Laptop 9 83 MHz New 
PC-TOO 

640K 8MHz 8088 Dsktp 589 
640K lOMHz 8088 Dsktp 749 
512 10 KMHz 80286 Dsktp 999 
2MB 20MHz 80386 Dsktp 2699 
Sysg' n 

ProSystem 12MH2 w'40MB 1999 

Toshiba 

TIOOO 8088 Laptop 789 

T1200 Floppy HD Laptops Call 
T1600 12MH: 80C286 20MB New 
T3200 12MHz 40MB Call 

Wyse 

80286 386 Desktops Call 

Zenith 

80266 386 Desktops Call 

SuperSport Laptops Call 


COMMUNICATIONS 


Anchor 

1200 Baud External 
2400 Baud Internal 



nucncAL PturHEiuu 

2400 Stand Alone 
»I79 


2480 Baud External 

$169 

ATD-Zuckerboard 


1290 Baud Internal 

59 

2400 Baud External 

129 

Everex 


Evercom 12 1200 Baud Int 

79 

Evercom 24+ 2400 Ini 

149 

Evercom 24E+ 2400 Ext 

199 

Hayes 


SmartModem 1 200 Baud 

279 

SmartModem 2400 Baud 

439 

Intel 


2400B Classic Internal 

249 

PS/2 2400B Internal 

279 

Murata 


Ml 200 Facsimile 

779 

Packard Bell 


24(K) Baud internal 

149 

PBFAX 100 Group III 

Call 

Panasonic 


FX.89 Fax Board 

699 

FX-505 Hi-Res Scanner 

1049 

Practical Peripherals 


1200 Baud Internal 

79 

1200 Baud Stand Alone 

109 

2400 Baud Internal 

159 

Sharp 


FO-220 Facsimile Machine 

1099 

FO-420 Facsimile Machine 

1599 

U.S. Robotics 


1200 Baud Direct Int 

79 

1200 Baud Direct Ext 

99 

2400 Baud Direct Int 

159 

2400 Baud Direct Ext 

179 

PRINTERS i1 

» 1 


Brother 

M-1709 240cps. 132 Col 449 
HR-20 20cps Daisywheel 359 
HR-40 40fps Daisywheel 639 

Canon 

PC-25 Personal Copier 989 

Epson 

FX-850 264cps. 80 Col. Call 
FX-1050 264cps. 132 Col Call 
LX-800 180cps. 80 Col 189 

LQ-500 ISOcps. 24-Wire 319 

LQ.850 330cps. 24-Wire 539 

LQ.950 264cps. 24-Wire Call 

LQ-2550 500cps. 24-Wire Call 
Hewlett Packard 
Thinkjet 2225 349 

NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

LC-890 PostScript Laser 3395 

Okidata 

ML-182+ 180cps. 80 Col 249 
ML- 320 300cps. 80 Col. 359 

ML- 390 270cps. 24-Wire 499 

ML-393 450cps. 132 Col 989 

Panasonic 

KX-PlOSOi 144cps. 80 Col. 169 
KX-PI091i 194cps. 80 Col 189 
KX-P1124 192cps, 24-Wire 339 
KX-P1592 ISOcps, 132 Col. 389 
KX-P1524 24-Wire. 132 Col 579 
KP-P4480 User Call 

Star Micronics 

NX-1000 140cps, 80 Col. 169 
NX-2400 24-Wire. 80 Col. 369 
Toshiba 

ExpressWriter 31 1 Call 



I Aldus 

Aldus PageMaker Ver 3.0 



1 EPSON 

LQ- 1050 132 Col. 

1 24 Wire *739 


Ashion-Tate 


dBase IV 

$479 

MultiMate Advantage 11 

289 

Borland 


Paradox R-Database 

439 

Quattro 

149 

Sprint Word Processor 

129 

Breakthrough 


Timeline Project Manager 2.0 289 

Central Point 


PC Tools Deluxe 

49 

PC-Il Option Board 

129 

DAC Software 


DAC-Easy Accounting 

59 

3th Generation 


FasiBack Plus 

99 

Fox Software 


FoxBase+ Development 

199 

Funk Software 


Allways 

79 

Sideways 

39 

IMSI 


OptiMouse w/Dr. Halo III 

79 

Page Perfect Desktop 

199 


Logktech 

C7 Mouse w/Sofiware $ 79 
ScanMan Scanner 219 

Lotus Development 
Lotus 1-2-3 289 

Lotus Agenda 289 

MECA 

Managing Your Money 1 19 

Mcriman Technology 
CarbonCopy Plus 5 0 119 

Mkrorim 

R;Base for Dos 2.11 439 

Microsoft 

Serial or Buss Mouse 109 

Windows 286 Ver 2.1 69 

Nantncket 

Clipper (Summer 87) 419 

PcM Norton 

Norton Commander 39 

Advanced Utilities 79 

PaperBnek 

VP-Planner Plus 20 119 

Peachtree 

Complete Accounting 169 

QuanKrdeck 

DESQView 2,02 79 

Software Publishing 
1st Choice 3.0 89 

1st Publisher 2.0 79 

Professional Write 2.0 179 

Professional File 2.0 179 

Symantec 

Q & A The DataBase 199 

The Complete PC 

Handscan For PC 179 

Complete Answ. Machine 269 

The Software Group 

Enable Version 2.0 399 

Traveling Software 

Up-Link Plus 84 

WordPerfect Corp. 

WordPerfect 5.0 219 

WordPerfect Office 249 

Xeroa 

Ventura Publishing 2.0 479 





Your Source for Hardware, Software & Peripherals 

800 - 233-8950 

In Canadn call: 800.231.8949 

All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
Educational, Govetnnicnlal and Corporate Organizations 
CaU toU-frre: 1-800-221-4283 

CMP. 101 Rcighard Avc., Dept Bl, WUHamsport, PA 17701 


Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 


POLICY Add 3% (minimum S7(X)) shipping and 
handling Larger shipments may require additional 
charges Personal and company checks require 3 weeks 
to clear For faster delivery, use your credit card or send 
cashier's check or bank money order Credit cards are 
not charged until we ship. Pennsylvania and Maryland residents add appropriate 
sales All prices are U S A pnees and are subject to change All items are subject 
to availability Defecive software will be replaced with the same item only Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty We cannot guarantee compatibility All sales are final and 
relumed shipments are subject to a restocking fee We are not responsible for 
typographic or photographic errors 
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■ 3+OPEN LAN MANAGER 


for larger networks because it simplifies 
departmental and workgroup file manage- 
ment, 3+ Open LAN Manager modifies 
the typical share-level arrangement by 
making it possible to deny a specific user 
access to a resource otherwise available to 
the group. 

The third decision you must make when 
you install 3 + Open LAN Manager is 
which protocol software you want to use to 
transmit messages across the network. Mi- 
crosoft and 3Com products typically use a 
protocol called Xerox Network Services 
(XNS) to transport and receive data across 
the LAN. XNS is a widely supported pro- 
tocol, and network devices such as bridges 
and routers from many different compa- 
nies use it. IBM, however, uses a different 
protocol called Data Link Control (DLC) 
under their all-encompassing Token-Ring 
architecture. 

To ensure compatibility with IBM To- 
ken-Ring installations, 3 + Open LAN 
Manager and other LAN Manager pack- 
ages include the DLC protocols as an in- 
stallation option. DLC messages can travel 
across IBM Token-Ring bridges. You 
probably need to take only the DLC option 
if you plan to use Token-Ring cards in an 
IBM wiring scheme. 

Since having flexibility is better than a 
forced either/or choice, 3Com announced 
that the second release of 3+Open LAN 
Manager will have a feature called “Pro- 
tocol on Demand.” This feature, accord- 
ing to the announcement, recognizes the 
protocol needed in a particular situation 
and supplies it. 

Before you start your 3+Open LAN 
Manager installation, you should decide 
what networking cards you will use. 
3+Open LAN Manager contains software 
drivers for Ungermann-Bass, Sytek, IBM, 
and 3Com cards of various kinds. You se- 
lect the appropriate drivers when you in- 
stall the server and workstation software. 

A 3+Open LAN Manager server can 
use up to four network interface cards in a 
server internal bridge. This allows you to 
mix and match cards and media inside the 
server to accommodate existing networks 
and different physical layouts. 

After you have answered the final serv- 
er installation questions , the i -I- Open LAN 
Manager installation software copies files 
to the appropriate drive and modifies the 


server’s CONFIG.SYS, STARTUP 
.SMD, and initialization batch files for 
each session. 

Once you install the server software, 
you run through similar menus and deci- 
sions to create the client workstation soft- 
ware. One nice feature of the installation 
software is that it is self-configuring for the 
video adapter in each station. The amount 
of memory used by 3+Open LAN Manag- 
er on a DOS workstation varies according 
to the protocol and other services you in- 

■ 3+ Open LAN Manager 
includes several 
management screens that 
help users access shared 
resources and help the 
administrator regulate the 
users. 


stall. In the first version of the software, 
the protocol driver and redirector take 
about 105K of RAM. If you add named 
pipes and other services, you can lose over 
2()0K of RAM to networldng software on a 
DOS workstation. 

The people at 3Com are sensitive to the 
problem of using memory in EXDS work- 
stations. If you ran a DOS-based worksta- 
tion with an 80386 processor, you can 
have a special device driver load most of 
the software into high memory. The exact 
amount of RAM you save depends on how 
much memory is taken by video and other 
high memory functions. In a later release, 
3Com will deliver a smaller protocol driv- 
er and DOS requester that could reduce the 
memory requirement to as little as 35K. 

Installing 3+Open LAN Manager isn’t 
difficult. An experienced person can do 
the job in half an hour, and someone with 
IBM PC LAN or Novell NetWare experi- 
ence can install the system after spending 
an hour or so with the manuals. Nothing 
replaces a company-run school as a confi- 
dence builder, however, and 3Com runs 


courses on network installation and man- 
agement in training centers across the 
country. 

MANAGEMENT 3+Open LAN Man- 
ager includes several management screens 
that help the users access shared resources 
and help the administrator regulate the us- 
ers. These menus conform to IBM’s Sys- 
tems Applications Architecture. This 
means the menus are highly graphic, and 
many people will find it easier to use them 
with a mouse than with a keyboard. You 
can control all the resources and make all 
the connections in a network using the 
menus, but if you like to use batch files to 
controlthings,3-l-Open LAN Manager has 
a command language, too. 

The popularity of IBM’s PC LAN 
networking software and the related MS- 
NET products marketed by other compa- 
nies led to the adoption of the MS-Net 
command language in the industry. This 
command language contains commands 
such as NET USE and NET SHARE and a 
concept called SHARENAME. NET 
SHARE makes a resource available, NET 
USE links a workstation to the available 
resource, and SHARENAME introduces a 
handy way to refer to a resource. For ex- 
ample, the sharename feature lets you 
share files on the server by calling them 
accounts instead of something like 
SERVERIN D:\DBMS\ ACCNTGN PAY- 
ABLENJUNE. If you want to use the 
sharename feature, 3+Open LAN Manag- 
er works with the same command lan- 
guage syntax as IBM’s PC LAN. 

3 -I- Open LAN Manager does an excel- 
lent job of handling shared printers. Mi- 
crosoft and 3Com learned from some of 
the problems people experienced with 
shared printing under early versions of 
MS-Net. The print-job-management capa- 
bilities of 3+Open LAN Manager include 
the standard capabilities like prioritizing 
and managing the jobs in the print queue. 
You can also control form-f^s and set 
the system to hunt for available printers for 
certain kinds of jobs. 3+Open LAN Man- 
ager contains a PostScript despooler that 
makes it easy to use networked printers for 
desktop publishing. 

Another interesting sharing feature lets 
serial devices like modems and scanners 
be pooled and shared across the LAN. 
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The new look in printer shar^ 
pick your prioe^^erformance level 



Complete printer sharing and management 
control at your fingertips with BigPop 



Select the exact printer control functions for 
your application. 



HP LaserJet Series II ” resident selections are 
a keystroke away, no matter what application 
you're using. CThis capability is available for every 
major brand of printer.) 



Autoinstall provides automatic installation for 
your particular configuration. 


FEATURES 

PDMS 
$1195 
(and up) 

PD6 

$695 

PDJR 

$495 

Laser- 

Board 

$495 

Printer sharing and 

100% data integrity 

Y 

Y 

Y 

Y 

Full desktop publishing 

Y 

Y 

Y 

Y 

Buffer size (Max.) 

4Mb 

1Mb 

500K 

250K 

Ports 

8-32 

6 

6 

4 

Autoinstall 

Y 

Y 


Y 

Copies 

Y 

(collated) 

Y 


Y 

Popup operations, RAM 
resident and non-resident 

BigPop 

SmallPop 


LaserPop 

Job Cancel 

Y 

Y 


Y 

Automatic form feed 

Y 

Y 


Y 

Laser tray/forms control 

Y 




Printegration-compatibility 
for different printers 

Y 




Text enhancement 

Y 




Font management 

Y 




Resource utilization reports 

Y 






Connplete printer sharing you can afford, from Digital Products, the leader 
in reliable printer sharing technology since 1982. Find out what our large 
installed customer base already knows: we are the leaders. 


Awtidcdltn. IS66 



I DIIORN 
C IK)IC 1 


PrintDirector 


Digital Products, Inc., 108 Water Street, 
Watertown, MA 02172, 617-924-1680 

1-800-243-2333: in California, 1-800-247-2006. 
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LaserJet Series li Printer is a trademark of Hewlett-Packard Co. 













■ 3+OPEN LAN MANAGER 



Benchmark Tests: 

3Com's 3+Open LAN Manager 


T hese benchmark tests were run for 
both 3+Open LAN Manager and 
NetWare using an IBM PS/2 Model 80 with 
6MB RAM as the server. It was equipped 
with a 3Com EtherLink II network Interface 
card, and the workstations were Dell 
System 200 PCs running at 12 MHz {with 
an 8.33-MHz data bus speed) using 3Com 
EtherLink II network adapter cards. All the 
tests were run using the same server, work- 
stations, and thin Ethernet cabling. The top 
3MB to 4MB of RAM in the server were not 
used by NetWare. 

Results are reported in terms of through- 
put, measured in kilobits per second. These 
results were derived from repeated runs 
using files of 1MB and larger. 

Both 3+Open LAN Manager and 
NetWare benefit from well-designed disk 
caching programs. We opened up the 
3+Open cache and ran nearly 1 .5MB of 
RAM for cache; this significantly improved 
performance. Utilities in both LAN operating 
systems reported that requests were met 
from cache approximately 80 percent of the 
time during these tests. 

The performance of 3+Open LAN 
Manager versus NetWare has been a hot 
topic of discussion at trade shows and on 
electronic forums such as PC Magazine's 
PC MagNet. Microsoft and 3Com published 
test results demonstrating that the operating 
systems were nearly equal in many tasks. 
Yet our test results show that while the 
combination of OS/2 and 3+Open LAN 
Manager performs well and is likely to 
satisfy the needs of the most sophisticated 
LAN designer, it does not match the top- 
speed performance of NetWare. 

Note that LAN operating systems like 
3+OlDen and NetWare now turn out 
performance that is five to seven times 
faster than the majority of DOS-based LAN 
operating systems. And many of these 
DOS-based systems, like IBM's PC LAN. 
serve in large networks supporting many 
happy users. Throughput rate isn’t 
ever^hing, but it is one important — and 
measurable — ^factor. 


Throughput Tests 

(Resurts given in kiiobits per secortci} 


Network Throughput Under Load 



Zero 

stations 

One 

station 

Two 

stations 

Three 

stations 

Four 

stations 

NetWare, Version 2.12 

763.2 

744.7 

710.3 

646.7 

626.9 

3+Open LAN Manager (1.024K cache) 

587.9 

563.7 

512.0 

458.5 

407.3 

3+Open LAN Manager (640K cache) 

531.9 

516.3 

478,1 

428.2 

360.2 


Hard Disk Access Load 



Zero 

stations 

One 

station 

Two 

stations 

Three 

stations 

Four 

stations 

NetWare, Version 2.12 

763.2 

714.4 

722.8 

664.2 

620.6 

3+Open LAN Manager (1 ,024K cache) 587.9 

531.9 

485.7 

428.2 

375.4 

3+Open LAN Manager (640K cache) 

531.9 

476.3 

451.8 

402.9 

365.4 


Database Load 



Zero 

stations 

One 

station 

Two 

stations 

Three 

stations 

Four 

stations 

NetWare, Version 2.12 

763.2 

731.4 

735.8 

714.4 

694.2 

3+Open LAN Manager 0 .024K cache) 587.9 

399.0 

373.5 

346.1 

311.4 

3+Open LAN Manager {640K cache) 

531.9 

330.3 

282.5 

269.5 

220.5 


The PC Labs LAN benchmark tests are written in C and 
are independent o1 commercial software. Each load 
station operates at a rale many times that of a PC m a 
typical heavy-use environntent (such as a data entry 
operation). We have designed these tests so that a single 
station represents five to ten times the load of a user 
performing an interactive task (such as updating records) 
on a typical r>etvirork. 

The Network Throughput Under Load, Hard Disk 
Access Load, and Database Load benchmark tests each 
report the throughput recorded during the performance of 
a standardized task on the network. To obtain the figures 
shown here, we run a test program performing a 
sequential create, a sequential read, a sequential write, a 
random read, and a random write of a large file. The 
record sizes used in these activities systematically rotate 
among 16K. 4K. and 512 bytes. The results shown 
represent the average throughput over a period of time 
sufficiently long to ensu'e consistency. Usually a 1M8 file 
is used, but this size may be adjusted for unusually fast or 
slow networks 

While the timed test is run. we load the network with other 
special programs. The Network Throughput Ur>der Load 
test puts a heavy load on the network interface (cards. 


media, and access protocols] while placing a minimal load 
on the hard disk artd file server software. In this test, each 
load station continuously reads and wntes its own 1 -byte 
data fMe. changing the data each time. This creates a high 
volume of data packets and strong contention at the network 
interface level. 

The Hard Disk Access Load lest heavily loads the hard 
disk and disk-caching system. Each load station randomly 
accesses its own lOOK data file using a IK record size. Data 
written to the file is changed each time. ITtis test is 
Influenced by the algorithms used in the cache scheme, the 
software's efficiency in handling the drive, and the speed of 
the drive and contr^ler. 

The Database Load test reflects the system’s record-locking 
support and the way it handles a numter of rartdom 
simultaneous accesses to a common file. Each load station 
accesses a common database consisting of an Index 5le and 
more than 4MB of data. Half of the accesses are a simple 
search of the index file with an accompanying access to a 
record in the data file. One quarter of the accesses perform 
the same operation but also lock the data record and update 
Its contents. The remaining accesses update the index file 
and the data file. DOS 3.1 file- and record-locking calls are 
used. 
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That way, the serial devices can be ad- 
dressed by an application program as if 
they were attached to a local serial port. 

ADMINISTRATION You can adminis- 
ter a 3+ Open LAN Manager server from 
the server itself or from any workstation 
tunning OS/2 on the network. If your net- 
work has more than one 3+ Open LAN 
Manager server, you can create a separate 
OS/2 management session for each server 
on the management workstation. 

3+ Open LAN Manager contains good 
capabilities for monitoring and trouble- 
shooting network operations. A display 
screen called Net Statistics reports data 
such as the number of I/O actions, active 
sessions, network errors, and even average 
response time. 3+Open LAN Manager 
sends automatic messages to the adminis- 
trator when certain problems suchasanex- 
cessive number of bad password attempts 
occur or when a printer malfunctions. A 
feature called the Alerter service can for- 
ward messages to alert other users on the 
network when a problem pops up. 

The network administrator has several 
tracking and recording tools, too. The Au- 
dit Trail service keeps track of who uses 
server resources and what kinds of actions 
they take. You can set up the audit log to 
record when users open fries and access 
I/O ports. A real-time report on the active 
sessions is available to the administrator 
and shows who is connected to the server 
and how long the connection has been up 
and/or idle. An administrator can force a 
session closed to disconnect a user or free 
up resources. 

While 3+Open LAN Manager doesn’t 
have some security and management fea- 
tures available in NetWare such as time-of- 
day/day-of-week log-in restrictions and 
cost accmal, it is powerful and flexible 
enough for the majority of large network 
installations. The screens and reports 
available are easy to use and should help 
administrators avoid problems or spot 
them before they grow. 

Performance The performance of 
3+Open LAN Manager (which will prob- 
ably match that of other LAN Manager- 
based prtxlucts, since most of the power of 
3 + Open LAN Manager is contained in the 
core LAN Manager package) has already 
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“If it's electron ic moil 
capabilities you're after, 
ive recommend cc:Mail 
LAN Packager 

-!*(' Mdtjdziuc. K<lil<>r's ( hoict’Airanl, 
■)an<‘ 1'4. 


No wonder 


PC 


jM-'I 


is the best-selling 



E-Mail package for any 


LAN, including 


IBM 


— 3Com 


— Novell 


fltl-M)-448-2500 for IQ tod^ 
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cc:Mail is a trademark. 


We've Added a New Teacher to 
Our Assembly Language Program. 

Introducing The Visible Computer: 80286-an advanced version of 
the “Award Winning" TVC: 8088. Its animated simulation of the PC’s 
microprocessor shows you exactly how assembly language instruc- 
tions are carried out. And it comes complete with a comprehensive 
400 p. manual. 

TVC lets you choose from 45 demonstration 
programs that can be executed with the sim- 
ulator -from simple register loads to advanced 
programs that manipulate interrupts and per- 
form file I/O. It makes learning assembly 
language . . . elementary! 



j ^ ^/ :7 / * 

Computer: 8088 \ 

$79.95 V , 

(Not Copy Protected.} X 


\ 80 ^ i ^ 
\ ^ ' 


The Visible 


'/I 


The Visible 
Computer: 80286 

i99.95 

(Not Copy ^otected.) 


Softwuare Masters “ 

The Visible Computer: 8088 for IBM PC/XT/AT and true c^patibles; TVC; 80286 
for IBM AT. To order direct: Software Masters. 2714 Pinfeather, Bryan, TX 77801: 
(409) 822-9490. Include $3.00 handling. Bank cards accepted. 
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become controversial because it is imme- 
diately compared with that of Novell’s 
NetWare. Novell has objected that some of 
the early comparisons have been unfair. 

Tests run by PC LAN Labs used all the 
same machines and the default installation 
procedures. 

It is clear that NetWare outperformed 
3+Open LAN Manager momttits. How- 
ever, it is also clear that both operating sys- 
tems are so far ahead of the rest of the pack 
in perfotmatKe that which one finishes 
fust isn’t as important as the fact that these 
two are so clearly in the lead. 

Potential buyers and resellers of these 
systems should regard the test results as 
proving that both operating systems give 
state-of-the-art performance. If you con- 


■ The test results 
of NetWare and 3 + Open 
LAN Manager should be 
regarded as proof that both 
give state-of-the-art 
performance. 


sider their performance adequate, then net- 
work decisions can be based on more 
important criteria such as application com- 
patibility, support, flexibility, and cost. 

THE BOTTOM LINE 3+OpenLAN 
Manager is a young product, but the peo- 
ple behind it are skilled and have done their 
jobs well. It’s obvious that 3+Open LAN 
Manager is a powerful network operating 
system with enough features to please even 
the most jaded LAN administrator. The 
competition between 3+Open LAN Man- 
ager/LAN Manager and NetWare will 
shake out and sharpen the marketplace. All 
buyers and most resellers will benefit from 
the renewed emphasis on standards and the 
room for innovation that 3+Open LAN 
Manoger brings. OS 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. 
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If you think all 
ETHERNETS 

are created equal... 


think again... 



G/EUtertiet S-bit 
PC adapter 


and again... 




G/Ethemet J6-bit 
AT adapter 


and again. 


G/Ethemet Micro Channel adapter 


hree high performance Ethernet adapters 
for NetWare that strictly comply with the 
IEEE 802.3 networking standard. So you 
get both the highest performing LAN* 
and the Ethernet standard. 

Gateway’s G/Ethernet is available 
today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them leather with G/Ethemet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethemet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source, 
^nd best of all, when you choose Gateway’s 
G/Ethemet, you get the product 
quality, reliability, and technical support 
that have made us one of the leading net- 
working companies, year in and year out. 

*Call today to get your FREE copy of the 
G/Ethernet performance benchmark report. 

1 - 800 - 367-6555 

(714) 553-1555 in California 

Qateway 

communications, Inc. 

2941 Alton Ave • Irvine, CA 92714 

G/Etheme( is a trademark ot Gateway Communications. Inc. All other trademarks are irf their 
respective manufacturm. Copyright 1988. Gateway Communications. Inc. All rights reserved. 
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Your next computer system 



The CompuAdd 386 
Series 


CompuAdd 386/25 


• 80386-25 processor running at 25MHz or 8MHz software-selectable system 
speeds 

• 0 wait state cache memory 

• 32-bit high spe^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 33" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 8-bit expansion slots 

• Math coprocessor support for 80387, Weitek, or both 

• Integrated Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 29.4 on Norton's SI Benchmark 4.0 test 



CompuAdd 386/20 


• 80366-20 processor running at 20MHz or 6MHz software-selectable 
system sp^s 

• 0 wait state cache memory 

• 32-bit high spe^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• Compu/Vdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 33" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 8-bit expansion slots 

• Math coprocessor support for 80387, Weitek, or both 

• Integrated Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key, AT-style, or 5151 keyboard 

• 23.4 on Norton's SI Benchmark 4.0 test. 



CompuAdd 386/16 


Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipped with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


386/25 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$3,449 

$3,799 

$3,999 

80MB, 28ms 

$3,695 

$4,045 

$4,245 

110MB, 28ms 

$3895 

$4,245 

$4,445 

320MB, 16ms 

$5599 

$5,949 

$6,149 

386/20 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,849 

$3,199 

$3,399 

80MB, 28ms 

$3,095 

$3,445 

$3,645 

110MB, 28ms 

$3,295 

$3,645 

$3,845 

320MB, 16ms 

$4,999 

$5,349 

$5,549 

386/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,449 

$2,799 

$2,999 

80MB, 28ms 

$2,695 

$3,045 

$3,245 

110MB, 28ms 

$2,895 

$3,245 

$3,445 


• 80366-16 processor running at 16MHz, 6MHz, 6MHz. or 
4.77MHz software-selectable system speeds 

• 0 wait state (page-mode memory) 

• 1MB RAM expandable to 4MB (option to 10MB RAM) 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 33" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Five 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key, AT-style, or 5151 keyboard 

• 17.6 on Norton's Benchmark 4.0 test 


I Get the new INTEGRATOR™ productivity 
Lk I software package when you purchase a 

I 11 ba ■ CompuAdd base system. 

Completely menu-driven, INTEGRATOR makes 
your new computer more user friendly with 
powerful tools that simplify your everyday 
operations; 

• The program and file managers eliminate the 
need for you to be fluent in computerese 
for MS-DOS* interactions. 

• The cardfile database, appointment calen- 
dar, printing calculator, and full-featured text 
editor assist you in accomplishing daily 
business taste. 

• The award-winning PC-FullBak”* utility soft- 
ware handles your hard-drive maintenance 
and safeguards valuable data. 




ComouRdd 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 



Order Toll Free 


800 - 666-1872 


Customer Service 

800 - 999-9901 




should be one of ours. 


CompuAdd 286/20 

• 80286-20 processor running at 20MHz or 8MHz switchable system 
speeds 

• 0 wait stales (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR’” productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) fixed disk drive interface 

• Two serial ports and a parallel port built-in 

• Six 16-bit and two 6-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 20.4 on Norton’s SI Benchmark 4.0 test 

(22.5 rating with 2MB memory and four-way interleave) 

$1695 


CompuAdd 286/16 

• 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1M6 RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) built-in ports 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 16.0 on Norton’s SI Benchmark 4.0 lest. 

(18.0 rating with 2MB memory and four-way interleave) 

$1495 


CompuAdd 286/12 

• 80286-12 processor running at l2MHz or 6MHz. switchable system 
speeds 

• 0 wait states 

• 512KB RAM expandable to 1MB 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 13.7 on Norton’s Benchmark 4.0 test 



CompuAdd 286/10 

• 80286-10 processor running at lOMHz or 6MH2. switchable system 
speeds 

• 512KB RAM expandable to IMS 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 6-bit expansion slots 

• 80207 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 9.4 on Norton's Benchmark 4.0 test 





The CompuAdd 286 
Series 

Destined to be champions — the CompuAdd 286 series com- 
puters offer affordability and flexibility perfect for business or 
personal use. Four-way interleave zero-wait-states memory, 
built-in IDE Interface, and built-in communications support 
provide high performance without wilting your wallet. Every 
system comes standard with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


286/20 System 

MGA 

EGA 

VGA 

40MB,28ms 

$2,249 

$2,599 

$2,799 

80MB. 28ms 

$2,495 

$2,845 

$3,045 

110MB. 28ms 

$2,695 

$3,045 

$3,245 

320MB, 16ms 

$4,399 

$4,749 

$4,949 

286/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,049 

$2,399 

$2,599 

80MB. 28ms 

$2,295 

$2,645 

$2,845 

110MB, 28ms 

$2,495 

$2,845 

$3,045 

286/12 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,399 

$1,699 

$1,899 

40MB, 40ms 

$1,529 

$1,879 

$2,079 

286/10 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,249 

$1,599 

$1,799 

40MB. 40ms 

$1,429 

$1,779 

$1,979 
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Start Computing Now! 
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Executive 
Starter Kit 

• Computer: 

CompuAdd 386/16 

• 80386-16 processor providing 

:: 16MHz. 8MHZ.6MHZ. or 

-j 4.77M Hz software selectable 

system speeds 

J *0 wait states (Page mode 
, memory) 

• 1MB RAM expandable to 4MB 
(Option to 10MB RAM) 

• 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Five 16-bit and two 8-bit 
expansion slots 

• 80287 Math coprocessor 
socket 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choice of AT -style, 5151. or 
enhanced 101-key keyboard 

Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

Hard Drive 

40MB Seagate* fully installed, or 
upgrade to a higher capacity drive. 
See chart. 

Printer 

Epson* LX-800 

• iSOcps draft. 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 
Software 

• CompuAdd INTEGRATOR^'' 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak’“ 

• CompuAdd MS-DOS* and 
GW Basic* 

Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

40MB 

$2695 

$3095 

$3245 

71MB 

$2865 

$3265 

$3415 

110MB 

$3065 

$3465 

$3615 


Professional 
Starter Kit 

• Computer: 

CompuAdd 286/12 

• 80286 processor providing 
12MHz and 6MHz switchable 
system speeds 

• 512KB RAM expandable to 
1MB 

• 1.2M6 floppy drive 

• Dual floppy/hard drive 
controller 

• Eight expansion slots 

• Math coprocessor socket 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choice of AT-style, 5151, or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

20MB fully installed or upgrade 
to a higher capacity drive. See 
chart. 

• Printer 
Epson LX-800 

• I80cps draft. 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friclion paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FutIBak 

• CompuAdd MS-DOS and 
GW Basic 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$2695 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

20MB 

$1769 

$2169 

$2319 

40MB 

$1869 

$2289 

$2449 

60MB 

$1949 

$2349 

$2499 
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Career 
Starter Kit 

• Computer: 

CompuAdd Turbo/10 

• 8088 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

• 640KB RAM 

• 360KB floppy drive 

• Floppy drive controller 

• Eight expansion slots 

• Math coprocessor socket 

• 150-watt power supply 

• Choice of AT-style. 5151, or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

Optional hard drive. See chart. 

• Printer 

Star Micronics NX-1000"' 

• 120cps draft. 30cps near letter 
quality 

• Multiple type styles, nine-pin 
print head 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS and 
GW Basic 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$1769 


$929 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

N/A 

$929 

$1279 

$1479 

20MB 

$1179 

$1529 

$1729 

40MB 

$1309 

$1659 

$1859 
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Call Now For Superior 
Service, Selection, 
And Value 


Bargain Add-Ons 


Hard Drives 


IBM^Ts* 

43MB MiniScribe*’ (25ms) . . $459 
71MB MiniScribe (28nis) 

(Rag. $649) $569 

80MB Seagate^ (28ms) .... $669 

110MB MiniScribe (28ms) 

with RLL Controller $895 

IBM-XTs* 

20MB MiniScribe (65ms). . . . $279 

30MB Seagate (65ms) $310 

40MB MiniScribe (61ms) .... $379 
20MB MiniScribe (6Sms) . 
for Compaq Portable $299 



Flashcards 


FlashCard-20"* 

MiniScribe (65ms) $319 

FlashCatd-30™ 

MiniScribe (65ms) 

(Rag. $339) $309 

FlashCard-49™ 

Seagate (40ms) $539 



Diskette Drives 


360KB half-height floppy 

drive for the XT (black) $99 

360KB half-height floppy 

drive for the AT (gray) $109 

360KB Teac floppy drive for 

the XT (black) $109 

360KB Teac ' floppy drive 

for the AT (gray) $109 

720KB half-height 3.5" floppy 

drive for the XT (black) $109 

720KB half-height 35" floppy 

drive for the AT (gray) $115 

1.2MB floppy drive for the 

AT (gray) $109 

1.2MB Teac floppy drive for 

the AT (gray) $119 

1.44MB half-height 35" floppy 

drive (gray) (Reg. $135) $89 

Personal Sy8tem/2™ 
compatible external drive 
installs as dri\« B and permits 
transfer from 360KB to 
720KB format $199 


CompuAdd Turbo/10 


Featuring: 

• 8068 processor running at 
10MHz or 4.77MHz switchable 


' 640KB RAM 

' CompuAdd INTEGRATOR pro- 
ductivity software package 
' 360KB 525" floppy drive 
' Floppy controller 
• Eight expansion slots 
' 80287 math coprocessor ^ 
socket ^ I 

' Choice of enhanced 
101-key, AT-style, or 
5151 keytxjard 



ilUlilllMllllllllimitllll 


$595 


ri I Li 


Monitor optional 




Monitors 


Video Cards 


Monographics 



Samsung 12" monitor flat 
screen, titt/swivet .... $95 

Amdek* 410W monitor 
12" nonglare screen $159 

CGA 

IBM-compatible color 

monitor 13" diagonal 

screen $239 

EGA 

IBM-compatible 14" EGA 

monitor $349 

NEC Multisync II ’ 800x675 
lines resolution . . . . $679 


Multifunction Boards 



AT Multifunction board 
with 0KB, up to 15MB RAM expan- 
sion, serial and parallel port, 
for ATs and com(>atibles $99 


VGA 

Zenith 14" Color VGA 

640x480 $759 

Color VGA 14" analog 
monitor $515 



XT' Multifunction board 
384KB RAM. parallel port, 
serial port, clock/calendar, 
and game port for PCs or 
compatibles $199 


I/O Cards 


AT I/O serial port and 

parallel port (Reg. $59) $49 

XT I/O serial port, parallel 
port, ciock/calendar, and 
game port $65 



Memory Cards 


MEM-576 With 0KB 

$35 

EMS XT with 0KB 

$99 

EMS AT with 0KB 

$119 

Intel Above^ Board Plus 


vrith 512KB 

$455 


Monographics card up to 

720x348 resolution $49 

Hercules^" Color Graphics 
card for AT on a half-size 

card $149 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution $179 

CompuAdd EGA-480 IBM/ 
EGA-compatible card with 

256KB display memory $179 

Paradise EGA-480 automatic 
configuration to 640x350 

or 640x480 resolution $229 

CompuAdd VGA card 
800x600 resolution. 16/256K colors, 
supports IBM VGA. CGA. 
and Hercules Monochrome 

graphics $220 

Video-7 * Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability $279 


Modems 


1200 baud CompuAdd 

(internal) $69 

2400 baud CompuAdd 

(internal) $139 

1200 baud CompuAdd 

(external) $89 

2400 baud CompuAdd 
(external) $159 



Pointing Devices 


Logitech’ HiREZ Mouse 
features 320 dots per inch. 

Bus interface 

CompuAdd Serial Mouse 
features Dr. HALO lir^, pad. 

and pocket 

Mouse Pad provides 
accurate tracking and a 
dirt free environment 

for your mouse 

Genius Digitizer Tablet | 

provides resolutions up to I 

1000 lines per inch on a I 

12" X 12" work area. | 

Includes Dr. HALO III ' 

software $309 

CompuAdd Joystick $19.95 

Mach III Joystick $35 


1 


$109 

‘1 

$55 




$4.95 

1 '- 
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Customer Support 


30-Day Money-Back 
Guarantee, One-Year 
Warranty, Toll-Free Tech Support 


i 

k 




Printers 


Okidata321 132 columns, 

250cps draft, 63cpsNLQ . . $529 
Epson* LX-800 80 columns, 

180cps draft, 30cps NLQ ... $205 
Epson FX-1050 132 columns, 
264cps draft, 54cps NLQ . $549 
Epson EX-600 80 columns, 

300cps draft, 60cps NLQ . $476 
Epson LQ-1050 132 columns 

264cps draft, 88cps LQ $799 

Panasonic* 10911 80 columns, 
192cps draft, 38cpsNLQ . . $219 


Keyboards 


AT-Style 5060 keyboard 
has 84 keys and enlarged 
ENTER and SHIFT keys for 

easy operation $69 

Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
irtcluding 12 function keys . , $69 
5151 keyboard for the IBM 
AT. XT, and compatibles. 

Includes separate numeric 

and cursor key pads $69 


Software 



Communications 


Carbon Copy Plus (35") 
CompuServe* 


Databases 


Q&A’“ 


AB Switch Box 


25-pin serial or parallel 
port AT® switch box, 
allows two users to 
share a peripheral or 
a single user to use 
two peripherals with a 
flip of a switch. 




1 

1 





$13 


Compilers and Languages 

Micro$oft*C Compiler $312 

Microsoft FORTRAN 

Optimizing Compiler $312 

MicroscXt Macro Assembler . .$102 
Microsoft QuickC^“ 

Compiler $67 

Microsoft QuickBASIC'*^ . $69 

Turbo C» $108 

Turbo PascaP .... $108 

Desktop Publishing 

Aldus PageMaker* $577 

FONTASY* $36 

PFS; First Publisher $76 

PFS; First Publisher 

Art Gallery $75 

Printmaster Plus'“ $32 

NewsMaster II'** $49 



Educational 



Aige-Blaster!’” 

$26 


Learning DOS 

$35 


Math Blaster Plus!’” 

$29 


Reader Rabbit'” 

$23 


Typing Tutor IV* 

$32 

$113 

Typing Tutor IV (35") 

$32 

$113 

Financial 


S21 

DAC-Easy'“ Accounting . 

$59 

$103 

DAC-Easy Light’” 

$42 

$87 

DAC-Easy Payroir” 

$59 


Managing Your Money® . . 

$129 


Quicken® 

$30 

$485 

Sylvia Porter's 


.S145 

Investment Manager’” 

$89 

$199 

Timeslips* III 

$117 
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Games 

Ancient Art of War at Sea'“ .... $27 

Balance of Power’” $30 

Bard’s Tale $39 

California Games"* . . . $24 

Chessmaster 2000 $29 

Chuck Yeager's Advanced 

Flight Trainer’” $25 

Destroyer’” $25 

Earl Weaver Baseball $27 

F-15 Strike Eagle* $21 

Falcon $26 

Flight Simulator $35 

Flight Simulator ( 35 ") $35 

Gauntlet’” $25 

Gunship'” $30 

Hardball $9.95 

Ikari Warrior'” $24 

Jeopardy!'” $7 

King’s Quest'” IV $29 

Mean 18 Golf $24 

Mean 18 CourseDiskVol.il . . .$12 

Scenery Disks $13-16 

Space Quest’” $30 

Space Quest II $30 

Superbike Challenge'” $13 

Test Drive $23 

Wheel of Fortune ll"* $8 

Where in the USA 

is Carmen Sandiego?'” $29 

Where in the World 

is Carmen Sandiego?'” $29 

World Games'” $15 

Graphics 

AutoDimensionlng'” $26 

Certificate Maker’” $23 

FormTool $56 

Gem DrawlH+'” . . . . $174 

Generic CADD'” Starter Kit . . $95 

Harvard'” Graphics $287 

PC Paint Plus $55 

Print Shop* $38 

Print Shop Companion'” $30 

Windows “Draw!” $195 

Integrated Packages 

Framework II'” $450 

Microsoft Works $99 

PFS: First Choice $95 

Symphony* $449 

Symphony ( 35 ") $468 

CIRCLE 294 ON READER SERVICE CARD 


Organizational 

Harvard'” Total Project 

Manager II $425 

Microsoft Project $345 

Time Line"* $288 

Time Line (35") $288 

Spreadsheets 

Microsoft Excel $339 

Quattro’” $165 

VP-Planner* $53 

Lotus 1-2-3* (Reg. S329) $299 

Utilities 

Copy II* PC $25 

Disk Optimizer"' $41 

FASTBACKPius $105 

FASTBACK Plus (35") $97 

GOfer™ $42 

Mace Utilities $51 

Norton Commander . . $47 

Norton Utilities'” Advanced . . . $79 

PathMinder'” $45 

PC-FullBak'” $49 

PC Tools® Deluxe $40 

Sideways® $42 

Word Processors 

Grammatik III'” .... $52 

Microsoft Word . . . . $229 

MultiMate Advantage tr” . . . .$289 
PFS: Professional Write . . $116 

Q&A Write™ $111 

WordPerfect® (Version 5D) . . $243 

WordPerfect (35") $245 

WordStar* Professional $250 

CompuAdd 

We Oder the best service and support available in 
the mail order industry, so you can purchase writh 
confiderice 

• FREE one-year limited warranty 

• FREE 30-d^. money-back guaranMe 

• FREE one year of tochnicaJ phone support 

• FREE credit card ordering — no surcharge 
Please add 2% to all purchases tor shipping and 

handling (minimum $3. shipping outside the 
continental U.S. will irwraase cost). Add 54b for 
shipping/handling to APO/FPO addresses 
(Minimum $5). AH return items must be accom- 
parwed by a neturn Merchandise Authorization 
number: call our technical supporl/cuskxner 
service depaitmeni . Prices are subiect to change 
without notice. Arizona. Coiorada Florida. Georgu. 
Kansas, Missouri, arxllisxas residents, please add 
appropriate local sales tax . Thirty-day money^MCfc 
guarantee does not indude return freight, or 
shipping and handling. Software s non-refundable. 

We accept MasterCard. VISA, money orders, cer- 
tified checks, personal chedte (ptoase slow to days 
tor processing. CO Ds ($50 minimum order), com- 
paiiy and institutional purchase orders, arid wire 


Corporate and Institutional Accounts 

We are dedicated lo providing the professional 
service you require lo keep your business running 
smoothly Vile accept purchase orders on a net 
terms buis with apprcwed credit and a minimum 
inrtial purchase d $500. We provide a lull-lime 
technical staff to answer your questions and make 
fast repairs, if needed. Cdl us today: 

800456-3116 

CompuAdd is an established leader in the com- 
puter industry We offer superior prices, products, 
customer support, and service! 

Fax: 512-260-5760 

Telex: 763543 COMPUADD AUS 

Outside United States: 

512-258-5575 



Order Toll Free 

Customer Service 

800 - 666-1872 





■ HARDWARE 

PUDM 

TO . 

UI)E-AfF D'lWABLY 

hen companies want to dress up a presentation, 
they turn on the projector, shut off the lights, and 
show slides. The bright lines of text, the pie 
charts and bar charts, the painterly images that 
leap from their acetate surfaces onto boardroom 
or auditorium walls, are more compelling than 
anything a laser printer or a plotter can produce. 

Slides, in a word, are entrancing. Some finance directors find slides 
so crucial to their message, in fact, that they’ll spend thousands of dol- 
lars with a service bureau to make only 10 to 15 slides showing a 
month’s progress in the annual plan. Some Fortune 1,000 companies 
order thousands of slides a week. 

Atacostof$8.3billion, U.S. businesses made 7 1 5 million slides last 
year, according to Hope Reports, a Rochester, New York, market re- 

Tired of the expense and inconvenience 
of slide service bureaus? With today’s affordable 
digital technology aitd the PC 

on your desk, why not create vivid, presentation-quality images 
yourself at a fraction of the cost? 
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■ DIGITAL FILM RECORDERS 


search rirm specializing in the media in- 
dustry (see the table “Slide Prtxluction for 
U.S. Businesses”), Most computer-gen- 
erated slides were made by contract pro- 
duction houses and computer service bu- 
reaus. But a proliferating new breed of 
quality film recorders costing less than 
$15,0(X) — a bargain compared with the 
$25,000 to S125,(XK) price tag of earlier 
models — is making it possible for a grow- 
ing number of companies to produce their 
own computer-generated slides. 

MONEY SAVINGS Companies bring 
slide making in-house because it saves 
money. It costs $12 to $15 on average to 
produce only one slide through a service 
bureau — and that’s if you create the image 
file yourself. If the service bureau designs 
the slide and shoots it, then the cost jumps 
to an average of $30 to $40 per slide (see 
the table “Service Bureau Costs for De- 


Slide Production for 
II.S. Businesses 


The number of computer-generated 
slides created for business presenta- 
tions is expected to increase 
gradually in the next few years. 

H Total number* 
m Computer-generated' 




- — 


— 



TT*:^ 

Year 1986 

1987 1988« 1989* 

1990> 

Percentage 
computer- 
generated 13 

14 16 18 

20 

• In millions 

* Protected figures 

Source; Hope Reports Inc., Rochester. N Y 



signing and Producing Presentation 
Slides”). Rush orders or extremely com- 
plex graphics slides can cost more than 
$100 apiece. 

Making a slide with your own film re- 
corder, however, costs only 50 cents to 
$1 — no matter how quickly it needs to get 
done or how artistic the image. For a 30- 
slide presentation the total savings would 
be at least $400, and could be as much as 
$1 ,200. Even if the cost of the film record- 
er and the labor expense of the person 
making the slides are factored into the 
equation, the costs are considerably lower 
than service bureau charges. The price of a 
film recorder can be recouped in just 
months, and the long-term savings are im- 
pressive. 

Yes, service bureaus do have their 
place. They employ graphics artists who 
can design and execute unusual images or 
add creative flair to mundane ones. They 
have more expensive and capable equip- 
ment that enables them to do such things as 
“bum” a photo into an existing image, 
create a glow effect, correct the color of a 
scanned image, or use pin-registered cam- 
eras to produce multi-image shows. And 
they can handle the overflow at times of 
heavy demand (see “Slide Fare for the 
Common Man,” PC Magazine. Septem- 
ber 27, 1988, for a closer look at the merits 
of service bureaus). 

But there are other reasons to make 
your own slides: you can retain control 
over sensitive information, work closer to 
deadlines, and keep slide shows up to date 
more easily. 

Despite the obvious appeal of the medi- 
um and the overwhelming monetary argu- 
ment for in-house use, very few film re- 
corders have been sold to other than 
professional users. Film recorders, for 
one, are less convenient to use than other 
output devices. When a toll of film has 
been shot, you still have to send it out to be 
developed and mounted. You aren’t im- 
mediately rewarded by an image — you 
don’t even know if you have an image. 

The resistance to film recorders will 
tend to soften as time goes on, especially 
when people see the wondrous slides they 
make with the high resolution now achiev- 
able in the lower-priced models. In addi- 
tion, the graphics programs that create the 
slide images are becoming so friendly that 


Service Bureau Costs 

4 n for Designing 

2®“ and Producing 

Presentation Slides* 

Text with color 
background 

$17 

Bar charts and 
pie charts 

$30 

Text with 
graphics 

$47 

Illustrations with 
line art 

$110 

Source Gerugraphics Corp. 
'Average pnee per slide 

Liverpool. N Y. 


ca.sual users can produce persuasive, artis- 
tic images without long hours of reading 
the manual or taking a night course in 
graphics design. 

A CLOSER LOOK The lower-priced 
film recorders come in a variety of shapes 
and sizes. Some are small and elong- 
ated — like shoe boxes that hold a size 28 
shoe — and fit comfortably on a standard 
desktop. Others resemble large microwave 
ovens: bulky, a little on the heavy side, and 
not particularly suited for a desk that must 
leave room for other work. One, the PCR 
from Matrix Instmments, stands 3 feet tall 
and tolls around on wheels, like a rectan- 
gular-shaped canister vacuum cleaner. 

There are three types of film recorders: 
analog, digital, and opto-mechanical. An- 
alog recorders produce the lowest-quality 
slides becau-se they use your monitor’s vid- 
eo signal. It’s as if you pul your computer 
system into a darkened photographer’s stu- 
dio and set up a camera on a tripod in front 
of the monitor — except that in an analog 
recorder the monitor has been shrunk to the 
si7£ of a package of floppies (or smaller), 
the photographer’s .studio is reduced to a 
box, and the camera has been bolted onto a 
peephole at one end. While manufacturers 
have managed to increase the number of 
vertical and horizontal pixels on the inter- 
nal CRT, the optical resolution is still not 
much better than that of a VGA. 
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The analog film recorder uses a black 
and white CRT; in front of the CRT is a 
color wheel with red, green, and blue fil- 
ters. As the camera shutter opens, the film 
is exposed to the image one color at a time. 
The first color pass is red, followed by 
green and then blue. All the film recorders 
come with 35mm cameras, and some let 
you attach 4- by 5-inch, 8- by 10-inch, or 
other cameras so that you can use different 
film types — including several instant-print 
films. The larger film types can be used to 
produce overhead transparencies. 

The Polaroid Palette was one of the first 
relatively inexpensive analog film record- 
ers sold for business applications. Today 
the Polaroid PalettePlus is about the only 
popular analog film recorder left on the 
market. Most other analog film recorders 
are sold as niche prtxIucLs, typically in the 
scientific and engineering fields. 

Despite their relatively low resolution, 
analog recorders do have their pluses. For 
one thing, they are very fast — partly be- 
cause of their low resolution and partly be- 
cause the image is created all at once. Take 
the Multicolor analog recorders from Ma- 
trix Instruments as an example: these will 
produce about 1 20 slides an hour on 35mm 
film. In comparison, the digital PCR re- 
eorder from Matrix will shoot only 10 to 
30 slides an hour, depending on the resolu- 
tion you've picked. Because analog re- 
corders use the same video signal as the PC 
monitor to get image data, they don’t need 
special software drivers and will work with 
just about any application. 

THE DIGITAL DIFFERENCE Digital 
film recorders are built very much like ana- 
log recorders. They too have an internal 
black-and-white CRT — typically 2 to 7 
inches on the diagonal — and pass light 
through a color wheel with red, green, and 
blue filters to the film in a camera. The 
main difference is that the image on the 
film recorder’s CRT is built up pixel by 
pixel and line by line from digital informa- 
tion passed through the computer’s prrx:es- 
sor. This is the main reason that digital re- 
corders are so much slower than their 
analog counterparts. 

Since the digital information functions 
as instructions for recreating the object ele- 
ments in the original graphic image, there 
is no theoretical limit to the resolution 


(sharpness) of the image. The computer 
will tell the recorder’s CRT, for example, 
that on line 1 the first group of pixels are 
black, followed by so many pixels of red, 
then green for this many pixels, and so on 
across the line. 

Most digital film recorders can now 
shoot at what the industry refers to as 
4,()(X) lines, or4K resolution. These num- 
bers refer to the horizontal measure of res- 
olution — the full mea.sure of 4K resolution 
is 4,0% pixels across by 2,732 pixels ver- 
tically. Because of the size of 35mm film, 
the horizontal measure is larger, and man- 
ufacturers like to quote the higher-resolu- 
tion number. 

Digital film recorders usually require 


■ Most digital film 
recorders now shoot at 
4,000 lines or 4K 
resolution, which refers 
to the horizontal measure 
of 4,096 pixels across. 


adapter cards and need software drivers to 
work with graphics programs. Many 
graphics packages now have drivers for 
several film recorders, but none have driv- 
ers for every one. So it’s important to 
know if your favorite graphics package has 
a driver for the film recorder you’re inter- 
ested in. 

Digital recorders work best for business 
applications because they can produce 
such high-quality slides. The slide presen- 
tations given in sales campaigns, market- 
ing shows, or high-level corporate brief- 
ings need to be sharply focused and 
intensely colored for the proper impact. 

Only one film recorder exploits opto- 
mechanical technology: the ImageMaker 
Plus, from Presentation Technologies. In- 
stead of using an internal CRT, a beam of 
light from a halogen lamp is shot through a 
liquid-crystal shutter, a color filter wheel, 
and a removable font wheel to produce 


mostly text slides. For graphics it moves 
the camera lens so that the light beam 
traces images on the film, much as a plotter 
pen does on paper. This is its main failing: 
images can’t be placed on top of one an- 
other, causing the graphics it produces to 
suffer. 

But the ImageMaker Plus produces 
great-looking text. Because it uses a font 
wheel, the letters and numbers have very 
clear edges, even in the curves; it resem- 
bles a daisy wheel printer in this regard. 
Also, since it doesn’t have a CRT, the im- 
age doesn’t suffer from distortion. Even 
though digital recorders use flat-screen 
CRTs, unavoidable imperfections in the 
way a beam of light is deflected cause 
some linear distortion in the image. 

IMAGE QIIAUTV T wo factors primari- 
ly account for the quality of a slide image: 
resolution and color. This holds true for 
any type of film recorder. 

The resolution of an image depends on 
the number of addressable pixels and the 
pixel size. When manufacturers talk about 
2K (2,000-line) or4K (4,000-line) resolu- 
tion, they are talking about only the ad- 
dressable resolution — that is, the number 
of discrete pixels along a line to which a 
beam of light can be directed. They dislike 
talking about the more important half of 
the resolution equation: pixel size. 

Part of this reticence arises from the dif- 
ficulty in measuring a pixel. Pixels do not 
have hard edges; they trail off like the 
sound of a plucked violin string, so it’s 
hard to determine where the diameter starts 
and stops. In some ca.ses, although the ad- 
dressable resolution is 4K, the pixel size is 
too big to deliver this resolution. Pixel size 
is controlled by the quality of the electron 
gun in the CRT tube, the focus circuitry, 
the length of the tube, the size of the CRT 
and its quality, and the square inches of us- 
able surface area on the tube. 

If the pixel size is large, curving lines of 
text and image edges can appear jagged or 
fuzzy — even if the addressable resolution 
is 4K. So just knowing the addressable res- 
olution will not tell you how good slides 
will appear when they are projected — 
there is still great variance in slide quality. 

True 4K resolution — where the pixel 
size is small enough to actually fit 4,0% 
pixels on one horizontal line without over- 
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printing — approaches the resolution limit 
of 3Smm film that has a film speed of 
ASA/ISO 100. Kodak Ektachrome, with a 
film speed of ASA/ISO 100, is the film 
type that prtxiuees the best image in all 
film recorders becau.se the manufacturers 
have calibrated their machines to suit the 
imaging characteristics of this film. The 
reason that they chose this film rather than, 
.say, a Fuji ASA/ISO 50, which can pro- 
duce sharper pictures, is that it’s the most 
common film used to make slides. Every 
photo .shop carries it. It is also a good qual- 
ity film. 

Some film recorders can be calibrated 
to handle larger film formats like 4 by 5 
and 8 by 10 inehes. which have a greater 
spot capacity. But only those recorders 
with an addressable resolution of 8K, such 
as the Mirus FilmPrinter and the high-end 
machines, can take true advantage of these 
film types. 

Often the difference between 4K and 


2K slides is hard to see. If you look care- 
fully, you will notice that sweep back- 
grounds tend to have fewer color changes 
in 2K; borders to image elements seem 
thicker and fuzzier, and text seems less 
sharp. But the quality of the screen on 
which the image is projected — and the fo- 
cus of the projector — can actually have 
more bearing on the overall image clarity 
than an additional 2K in addressable reso- 
lution. 

QUICKER PRODUCTION IN 2K Be- 
cause the quality difference between 2K 
and 4K is minor, some users record mostly 
in 2K, which takes much less time. A sim- 
ple text slide of 6. 1 40 pixels, for example, 
takes a bit over 2 minutes to record in 2K 
resolution with Matrix's PCR. ln4K resr)- 
lution, the same slide takes close to I'A 
minutes. If you multiply the difference by 
the 20 to 30 slides in an average presenta- 
tion. it will Uike at least an hour and 40 


minutes more to record in 4K than in 2K. 
Since presentations are often created in a 
tush, the time it takes to .shoot can mean 
the difference between making or missing 
a deadline. 

For extremely important presentations, 
however, people need the extra sharpness 
they can get from 4K, These presentations 
are bound to be made with higher-quality 
projectors, which make the faults of lower- 
resolution slides more apparent. 

Although the difference between 2K 
and 4K, or one film recorder's slide and 
another’s, may be hard to sec at first, ytxir 
eye will gradually become more .sophisti- 
cated. Lower-quality images will appear 
crude and dingy compared with higher- 
resolution slides. In the end, people tend to 
shoot images in the best quality they can, 
given the time pressure they ate under. 

Slide quality is also affected by the col- 
or capacity of a film recorder. Mote colors 
mean a livelier slide or mote realistic im- 
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ages. And producing smoothly graded 
backgrounds or three-dimensional illu- 
sions depends a great deal on the number 
of colors that can be imaged at once. The 


■ Some users record in 
2K, which takes less time 
than 4K. The time saved 
can mean the difference 
between making and 
missing a deadline. 


lower-priced film recorders now do a 
much belter job with color than they once 
did. General Parametrics’ PhotoMetric 
SlideMaker, for example, can put 1 ,000 
colors on a slide at once, from a selection 
of 1 ,000, The MaUix line of digital film re- 
corders supports 16 million colors, al- 
though a slide can have only 256 colors. 
The Lasergraphics Film Recorder supports 
the same number of colors as do the Matrix 
machines, but the LFR can record them all 
simultaneously. 


The best way to judge quality is to test 
some of your own graphics images. Pick 
slides with different font styles and type 
sizes, sweep backgrounds, and lots of col- 
or. Some of the things you should look for 
in the slides are darkness in the comets, 
banding (or lines in the background), 
fuzzy or jagged edges, dull colors, wavi- 
ness in broadly colored areas (particularly 
white), bleeding of color at the edges of 
objects, and bowing in or tilting out of im- 
age elements (pin cushioning). 

Using a film recorder is not difficult. 
Since you usually mn it from the graphics 
program, all you may need to do is choose 
the film recorder’s name off a menu of out- 
put devices and press a key to send it an 
image, much as you would send a docu- 
ment to your printer. 

The controller software that comes with 
a film recorder can also be used to .shoot 
image files — as long as they are in an ac- 
ceptable file format. The Matrix film re- 
corders, for example, require SCODL 
(Scan Conversion Object Description Lan- 
guage). 

As an image is being recorded, you can 
generally tell what's happening through 
progress messages on the .screen or LED 
lights on the recorder’s front panel. Files 
can be recorded in batch, so whole presen- 
tations may be run at night. Many of the 
film recorders can use a bulk film pack at- 


tachment allowing you to shoot up to 100 
feet of film — roughly 750 frames — rather 
than the typical 24 or 36 exposures on a 
standard roll of 35mm film. But you have 
to be doing a high volume of work to justi- 
fy spending the extra money. A bulk film 
pack for the PCR recorder, sold by Dou- 
ble-M, a third-party supplier, costs 
$4,000. 

WHATSREVIEWtiD For this .story we 
looked at seven film recorders suitable for 
in-house slide production ranging in price 
from $2,999 to $14,290. With the excep- 
tion of the Polaroid PalettePlus, we looked 
only at digital film recorders, which are 
generally more suitable for business appli- 
cations. Because the PalettePlus has such a 
strong presence in business offices, we de- 
cided to compare its features with digital 
film recorders under$l5,000. 

When it comes to deciding which film 
recorder to purchase, everything pales be- 
fore the quality of the image and the speed 
of operation. How many camera types you 
can use, how good the documentation is. 
whether you can run in background and 
foreground — these are all minor weights 
on the scales of judgment. How you bal- 
ance the cost against differences in image 
quality and speed, as well as the other re- 
corder attributes, is completely subjective. 
But we’ve tried to give you the information 
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you'll need to make this subjective evalua- 
tion on each of the actively marketed digi- 
tal film recorders in the under-$IS,00() 
price range. 

One of the film recorders we looked at. 
the Mirus FilmPrinter, offers a variation 
on digital technology. Instead of adjusting 
the intensity or spt^ of the internal CRT 
light beam to get different colors, it rescans 
lines. This product, however, is so new 
that at review time we could te.st only an 
early production version. From what we 
saw, the FilmPrinter has the potential to be 
an excellent alternative to film recorders 
costing almost twice as much and taking 
up much more space (see the sidebar ' ‘The 
Minis FilmPrinter Advances the State of 
the Art,” for a more complete evaluation 
of the Mirus FilmPrinter). 

We also looked at two nondigital re- 
corders that have been important in the 
business market: the Polaroid PalettcPIus 
and the ImageMaker Plus (discussed in the 
review of its new digital sister machine, 
the Montage FRI), from Presentation 
Technologies. The Palette, an analog re- 
corder, was one of the very first film re- 
corders to be introduced for desktop use. It 
has garnered broad support by producers 
of graphics software arid is relatively inex- 
pensive. 

There are other analog film recorders 
that could be used for shooting business 
presentations. But in general, their image 
resolutions and color ranges are too limited 
to compete against the digital recorders. 
This is also true of the even more primi- 
tive, but similar, screen cameras (like the 
Datacam 33 from Photographic Sciences 
Corp.), that are attached to the front of 
your monitor and simply photograph a 
screen image. 

Another desktop slide-making alterna- 
tive to digital film recording is Polaroid's 
Bravo Slide Maker. The Bravo Slide Mak- 
er makes slides instantly from your hard- 
copy documents. Since you don't need a 
graphics package at all, the Slide Maker is 
quite handy if you need to throw together a 
slide show instantly. 

An objective, numeric measure of qual- 
ity is almost impossible because it is so dif- 
ficult to measure pixel size and shape as 
well as the actual number of pixels that the 
film recorder can lay down horizontally 
and vertically. 


But since the quality of the slides that 
film recorders produce is of primary im- 
portance, we devised several distortion 
tests to try to measure it. 

Because the objective measures can tell 
us only so much— -and because what they 
tell us happens beneath the .surface of the 
slide image — we also looked at quality 
subjectively. We had four slides designed 
and created for us — simple text (TEXTI), 
complex text (TEXT2), simple graphic 
(GRAPH I ) and complex graphic 
(GRAPH2) — by Brilliant Images, a ser- 
vice bureau based in New York. The slides 
were shot with Matrix’s QCR film record- 
er. To create the slides. Brilliant Images 
used Mirage, a graphics program from 
Zenographics that we then used to drive 
the film recorders. 

Mirage is the Leaijet of graphics pro- 
grams. Although difficult to use, it pro- 
duces extremely high quality graphics and 
has drivers for ^1 the film recorders we re- 
viewed — even the Mirus FilmPrinter, 
which was not yet shipping. Other graph- 
ics programs may not be able to take full 
advantage of a film recorder because of in- 
herent limitations, such as their capacity 
for color. 

We then showed the four slides shot by 
each film reconler to a panel of people in a 
realistic presentation environment. The 
slides were evaluated for general clarity 
and richness of color. They were also ex- 
amined for over a dozen potential prob- 
lems, such as banding (lines that reveal the 
transition from one color shade to another 
in what is supposed to be a smoothly shad- 
ed area), darkness in the comers, jagged- 
ness in the curving edges of text, and .so 
on. We also tested each recorder for the 
time it takes to shoot a slide. We found a 
tremendous variance in speed, and this can 
be important if you make a lot of slides or 
often have tush jobs. 

The timed-test results, the quantitative 
distortion tests, the qualitative slide show 
results, the features table, and the reviews 
should help you make the right choice of 
film recorder. Bringing slide making in- 
house will give you much better control of 
your presentations and save you a great 
deal of money. In turn, you will probably 
make more slide presentations: their quali- 
ty will astound you. 

— Henry Fersko- Weiss 
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Digital Film Recorders: Summary of Features 

(Products listed in ascending price order) 


SPECIFICATIONS 

PtMaroid 

PelettePhis 

Polaroid Corp. 

Celor Digital 
Imager IV 

Bell & Howell 
QuintarCo. 

Montage FR1 

Presentation 

Technologies 

PhotoMetric 

SlideMaker 

General Para- 
metrics Corp. 

[3 

Matrli ProColor 

Matrix Instru- 
ments Inc. 

Lasergraphics 
Film Recorder 
Lasergraphics Inc 

Matrix PCR 

Matrix 

Instruments Inc. 

S2.999 

S3.99S 

S5.995 

S6.190 

$7990 with 
MVP-PC board. 
S8.490with 
MVP-Star board 

$9,950 

$13,790 with MVP- 
PC board. $14,290 
with MVP-Star board 

type 

Analog 

Digital 

Digital 

Digital 

Digital 

Digital 

Digital 

Dimensions (HDW, inches) 

6,3x7.8x16.5 

13x10,3x18,5 

6.5x14.5x17 

6.3x14.5x16 

10.4x14,7x20.5 8.5x9.8x22.5 

35.8x11.5x177 

VVeight (goends) 

12 

36 

20 

12.7 

38 

33 

42 

Cameras (with supported Him speeds) 








35mm 

SUndard (ASA/ISO 

Standard (ASA/ISO 

Standard (ASA/ISO 

Standard (ASAISO 

Standard (ASA/ISO 

Standard (ASA/lSO 

Standard (ASA/IS0 100) 


40.100.200) 

40. 64. 100) 

100) 

40.64, 100) 

100) 

100) 


669 film transparency 

Standard (ASA/ 

Standard (ASA/ 

Not available 

Optional ($298. 

Not available 

Not available 

Not available 


ISO 80) 

ISO 80) 


ASA/iS060) 




339 film transparency 

Optional IS300: 

Not available 

Not available 

Not available 

Optional ($1,095; 

Optional ($1,000. 

Not available 


ASA/ISO 640) 




ASA4SO640) 

ASAA90640 


Film 








Ektachrome 

• 

• 

• 

• 

• 

• 

• 

Polachrome 

• 

• 

• 

• 

• 

• 

• 

Kodacolof 

o 

O 

O 

• 

o 

• 

o 

Instant print 

• 

• 

O 

• 

• 

• 

o 

Other 

Agfachrome, Fu|i- 

Fu|ichrome, 3M 

Agtachfome, Fuji- 

Polaroid 691 

Kodak Ektachrome 

Kodak VRG Gold 

Norte 


Chrome. Polaroid 

Coiorslide CRT 100 

Chrome. Kodak 

Colorgraph 

Professional. Ekta- 

too. Polaroid 339 



691 Colorgraph 


VRG Gold 100 


chrome too HC 

Professional 


Internal CRT size (inches) 








Diagonal screen 

• 3 00 

3.00 

2,87 

3.00 

700 

6.00 

700 

Tube length 

5.75 

5.75 

6.50 

6.50 

775 

13.00 

13.33 


Requires eipanslon board 

O 

O 

• 

• 

• 

• 

• 

DIP switches 

N/A* 

N/A* 

O 

• 

O 

O 

O 

Jumpers 

N/A* 

N/A* 

• 

• 

• 

• 

• 

Serial port 

• 

• 

• 

O 

o 

• 

o 

Parallel port 

o 

O 

• 

o 

o 

• 

o 


Quick seFup guide 

o 

o 

• 

• 

o 

• 

o 

Diagrams 

• 

• 

• 

• 

• 

• 

• 

Tutorial 

o 

• 

• 

o 

o 

o 

o 

Indei 

• 

o 

• 

• 

• 

• 

o 

Troubleshooting guide 

• 

• 

• 

• 

o 

• 

o 


OPERATION 


Film loading 

SelMoading 
Automatic advance 
Automatic rewind 

—Editor^ Choice #— Yes C)— No 
N/A* — Not applicabte; this product does not need an expansion board. 
N/At— Not appiicabie: analog film recorder takes image from monitor. 
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Polaroid 

PaletlePlos 


Color OiiiUI 
Imagor IV 

Bell & Howell 


Montaoe FBI 

Presentation 


PhotoMetric 

SlidoMakor 

General Para- 


Matrii ProColor LMorgraphlcs Matrii PCR 


Matrix Instru- 
ments Inc. 


Film Rocorder Matrix 




$2,999 

$3,995 

$5,995 

$6,190 

$7,990 wrth 
MVP-PC board. 
$8,490 with 

$9,950 

$13,790 vrith MVP- 
PC board. $14,290 
with MVP-Star board 

OPERATION 





MVP-Star board 



Calibration 








Automatic 

• 

• 

• 

• 

• 

O 

• 

How often 

On power-up 

Each exposure 

Each exposure 

Each exposure 

Every 5 images 
or 15 minutes 

Each exposure 

Every 5 images 
or 15 minutes 

Controller software 








RAM required 

60K 

11K 

256K 

384K 

512K 

256K 

512K 

Works in foreground 

• 

O 

O 

• 

• 

O 

• 

Works in background 

• 

• 

• 

• 

• 

• 

• 

Includes diagnostics 

• 

• 

o 

O 

• 

o 

• 

Menu-driven 

• 

• 

o 

• 

O 

• 

O 

Batch processing 

• 

o 

o 

• 

• 

o 

• 

Screen grabber 

• 

• 

o 

o 

o 

o 

o 

Software compatibility 








Graphics drivers 

3S 

30 

33 

40 

30 

100 

30 

PostScript 

N/A' 

O 

o 

O 

o 

o 

O 

Targa support (T6A) 

N/At 

O 

• 

O 

o 

• 

o 

File formats 

N/A‘ 

Native Graphic 
Primitive 

lasergraphics 

language 

NAPLPS 

SCODL 

Lasergraphics 
Language, NAPLPS. 
PIC. GSSRCI 

SCODL 

HPGL 

N/A* 

• 

• 

O 

O 

• 

o 


Addressable resolution 
Limit of image file size 

Humber of colors supported 
Fonts 


640 X 700 pixels 2K 
135K Unlimited 


Depends on 
memory available 
on interlace card 


2K-4K 2K-4K 

Depends on Unlimited 

memory available 
on interface card 


Number supplied 

None 

1 

10 

6 

4 

10 

Number of additional fonts supported 

None 

17 

None 

None 

20 

6 

Scaled sizes 

O 

O 

• 

O 

• 

• 

Accepts software fonts 

• 

• 

• 

O 

• 

• 


I CUSTOMER SUPPORT 


Warranty period 
Technical support 
Service contract available 
On-site repair 



3 days 

90 days 

90 days 

90 days 

1 year 

90 days 

90 days 

sndor 

Vendor 

V6ndor/3rd party 

Vendor/3rd party 

3rd party 

vendor/3rd party 

3rd party 


• 

• 

• 

• 

• 

• 


O 

• 

O 

• 

O 

• 
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Here’s our new show 

Of products to go, 

A gala selection 
For beginners and pros. 


□ 3V2" format available from us. Specify 
when ordering. 

@ package includes both 5V4" and 3V2'' 
disks. 

n Vh" format available from manufecturer by 
request. Cali us for details. 

CP— copy-proleded; NCP— not copy- projected 

SOFTWARE 

We only carry the latest versions of products. 
\^rsion numbers in our ads are current at press 
time. 


Aldus ... NCP 

[JPageMakerS.O call 

Alpha Software ... NCP 

□Advartced Keyworks 1 .0 $175. 

raAlphaWorks 0 (integrated pad^age) 115. 

□ALPHA/three 1.0 fdB3 fife compaf/btel . . . 219. 
American Small Busir>es 8 Computers 

□Design CAD 3. UWCP; 159. 

□DesignCAD3D1.1 fWCP; 159. 

Application Techniques ... NCP 

rePiz^ Plus 1.12 75. 

AshtorvTate ... NCP 

□dBASEIV 1.0 call 

□RapidFile 1.2 219. 

(^MultiMateAdvantagell 1.0 299. 

□Master Graphics 1 .0 299. 

□Framework III 1.0 459. 

Autodesk 

□Autosketch Standard 1.04 55. 

Barron’s ... CP 

(lest preparation program) 35. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program). . . 29. 

□Report Manager 5.0 199. 

□Fix^ Asset System 5.0 359. 

Bible Research ... NCP 

□The Word 4.2 (King James version) 159. 

□The Word 4.2 (New International version ) . . 159. 
Bloc Publishing ... NCP 

□FormTooi 2.01 55. 

□Form Filler 1.5 89. 

Borland Interrtational ... NCP 
BTurbo C Professional Pack 

(includes Assembler) 169. 

BTurbo Pascal Professional Pack 

(includes Assembler) 169. 

sParadox 08/2 1.0 479. 

HProlog 2.0 99. 

BTurbo C 2.0 99. 

BTurbo Pascal 5.0 99. 

BTurbo Assemblers Debugger 1.0 99. 

HReflexl.1 99. 

HSidekick Rus 1 .0 135. 


PC Connection 
Software Special 

through February 28. 1989 

Chipsoft ... NCP 
BlUrto lax PBraonal/1040 

time is here once again, arxl lurbo lax is 
back with all the tods you need to make fing 
your federal tax return quick and easy. Included 
are over 40 forms, schedules, and worksheets, 
as \Aei as an optional Visual 1040 nnode (giving 
you a graphical represertationcfanyformor 
schedule). 

• Quick-Link forms finder to firxJfocTTS by 
subject 

• Pof^p calculator, notepad, Etodoolne 
IRS instructions 

• Visual 1040 mode option alows you to fill 
out and view any form or schedule on 
screen 

• New /^uto-lnterview to help you firxj the 
forms you need, and Data Examiner to help 
pinpoirt omissior^ 

• Prints IRS approved dot matrix 1040 

• State tax padoges also available 


Turbo Tax PefSonal/1040 $43. 

State Packages Personal/1040 6.0. . each 32. 


BSprint 1.0 $135. 

BQuatlro 1.0w/SQZ!Rus 1.0 165. 

H Paradox 2.0 call 

BTurbo Editor Toolbox 4.0 69. 

BTurbo Database Toolbox 4.0 69. 

BTurbo Basic Editor Ibdbox 1.0 69. 

BTurbo Basic Database Toolbox 1.0 69. 

BSuperkeyl.1 69. 

BouilMki ... NCP 

□1 DIR 3.0 49. 

Bridgeway Publishirtg ... NCP 

□FasTrax3.9 35. 

Broderbund ... CP 

□Print Shop 2.41 (includes Graphics Library 1) 39. 

□Memory Mate 3.01 RfA/CP) 45. 

Chipsoft ... NCP 

BTurboTaxPersorral/1040 6.0 special 

BState Packages Personal/1040 6.0. . . . special 

BTurboTax Proseries/1040 5.0 229. 

Chronos Software ... NCP 

BWho*What*When ('peop/e, prp/ecfs, time) 119. 

Computer Associates ... NCP 

®SuperCalc51.0 call 

Core International ... NCP 

□Corefast 2.0 95. 


Crosstalk Communications ... NCP 

□Remote^ 1.01 $95. 

□Crosstalk XVI 3.7 95. 

□Crosstalk MK.4 1.1 124. 

Dac Software ... NCP 

□Dac-Easy Payroll 3.0 59. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 3.0 . 59. 

Deiiina Technology ... NCP 

raPerFORMI.O 159. 

Digital Research ... NCP 

□Gem Desktop 3.0 35. 

□Gem Draw Plus 2.01 189. 

5th Generation ... NCP 

SFastback Plus 2.01 109. 

Fox Software ... NCP 

BFoxbase Plus 2. 1 (single user) 209. 

BFoxbase Plus 386 2.1 319. 

Funk Software ... NCP 
□Sideways 3.21 (creates w/depnhfot/fs,). ... 42. 

aWorksheet Utilities 1 .0 (1-2-3 utilities) 59. 

alnwordl.0 59. 

□Allways 1.0 85. 

BNoteworthy 1.0 49. 

General Information ... NCP 

□Hot Line Two 2.0 57. 

Generic Software ... NCP 

□Generic CADD Level 1 35. 

aGeneric CADD Level 2 55. 

aGeneric CADD Level 3 

(now includes Dot Plot) 135. 

a3D Solids 2.2 189. 

aEstimator 159. 

□Basic Home Design 3.0 35. 

□CADD Starter Kit (contains Level 2. Home 
Design. Workbook tutorial. & sample disk) . 89. 
Harvard Associates ... NCP 

BPC Logo 3.0 special 

Hayes ... NCP 

aSmartcom II 3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS 3.31 89. 

Individual Software ... NCP 

aTyping Instructor Encore 2. 13 26. 

□Professor DOS 2.51 (with Smartguide) . ... 33. 
B101 Macros for 1-2-3. WordPerfect. 

and others each 42. 

Intuit ... NCP 

(•]Quicken2.0 35. 

Javelin ... NCP 

HJavelin Plus 2.02 249. 

Lotus ... NCP 

aAgenda 1.0 289. 

□1-2-3 2.01 (upgrade free to version 3.0) . . . call 

□Hal 1.0 109. 

□Freelance Plus 3.0 call 

BManuscnpt2.0 359. 
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Do you need a solution 

For a micro confusion? 

Our techies can help you 
Dispel all illusions. 


MECA ... NCP 

BCheckwnte Plus 1.0 $29. 

HFiriancial Calculator 1.0 33. 

nManaging \bur Money 5.0 119. 

BAndrew Tobias' Tax Cut 1040 49. 

Meridian TechrH>logy ... NCP 

nCarbonCopy Plus 5.0 f2requ//ecy; 115. 

Micrologic ... NCP 

□Tornado 1.8 55. 

Microlytics ... NCP 

[3GOter 1 .0 (text retrieval systemj 45. 

[jWordfinder4.0('efecf/’on#cfA)esaurus^ 35. 

MicroPro ... NCP 

□WordStar Professional Release 5 259. 

□V\tordStar 2000 Plus Rel. 3 (Personal Ed.) 259. 

Microrim ... NCP 

®R;BASE for DOS (version 2.1) 449. 

[t]R;Base for OS/2 599. 

Microsoft ... NCP 

□Learning DOS 2.0 ^for any DOS v«/s/on) ... 35. 

□Windows 286 2.1 69. 

aWindows286 2.1w/Mouse 145. 

□V\torks1.05 99. 

raWindows386 2.1 129. 

aWord 5.0 call 

aChart 3.0 259. 

®Excel2.1 (requires 80286/80386 CPU) . . . 319. 
CD-ROM 

Bookshelf 1 .0 w/Amdek Laser Drive 799. 

Programmers Library 1.0 269. 

LANGUAGES 

□Quick BASIC 4.5 69. 

□QuickC 1.01 69. 

BMacro Assembler 5.1 99. 

BBasic Compiler 6.0 199. 

BPascal4.0 199. 

BFortan4.1 289. 

BCCompi)er5.1 299. 

BCobol3.0 599. 

Nantucket Software ... NCP 
BClipper (Summer '87. dB3 Plus compiler) . 429. 
New England Software ... NCP 

SGraph-in-the-BoxR^ease2 75. 

□GB-Statl.0 159. 

aGB Analytic 1.0 105. 

Nolo Press ... NCP 

nWillMakerS.O 35. 

North Edge Software ... NCP 

□Timeslips III 3.3 119. 

Owl International ... NCP 

□Guide 2.0 143. 

PapertMCk Software ... NCP 

□VP-lnfo1.4 65. 

□VP-PlannerRus2.0 145. 

□VP-Expert 2.0 145. 

Paul Mace ... NCP 

nHnest-H/Formal2.0(hard-cf«/(/oofe) 49. 


PC Connection 
Software Special 

through February 28. 1989 

Harvard Associates ... NCP 
BPC Logo 3.0 

PC Logo is a very special and affordable 
version of the easy-to-urderstarKl computer 
language-Logo. Logo encourages critical 
thirikirig skjHs vvhiie developirig the ability to 
solve problems logicalty. 

PC Logo is the perfect companion for the Logo 
your children are learning in school. New you 
can encourage your child's creativity and share 
in the disco'«ry of ideas d borne together 

The PC Logo package indudes: 

• The complete Logo language 

• 34 sample logo programs and utilities 

• A step-by step tutorial for first-time users 

• A comprWier^sive reference manud written 
by Logo experts 

• Support for CGA and Hercules Graphics 
cards 

PC Logo 3,0 $55. 


lJMa:« Utilities 5.0 (DOS utilities) $55. 

(JMace Gold 1.0 79. 

□Grasp 3.1 79. 

UNvelope1.02 29. 

PC Support Group ... NCP 

□Lightning 4.82 39. 

SLucid 3-D 1.22 75. 

Personics ... NCP 

□SmartNotes2.0 49, 

□SeeMOREl.02 49, 

□Look&Link 1.01 59, 

□Ultravision 1,1 79. 

□©BASE 1.1 119, 

Peter Norton ... NCP 

® Norton Editor 1 .3 39. 

®Norton Commander 2.0 45. 

^Advanced Utilities 4.5 79. 

BDanBricklin's Demo Program 2 99. 

Quarterdeck ... NCP 

□Expanded Memory Manager 4. 2 39. 

1 - 800 / 243-8088 


PC Connection 

6 Mill Street 
Marlow. NH 03456 


575M 


SALES 603/446-7721 FAX 603/446-7791 


nDESQView2.2 $79. 

□DESQView3861.0 115. 

Reference Software ... NCP 
□Grammatik 111 1 .05 (electronic proofreader) 52. 
□Reference File 1.0 {'pop-up DS managed. 49, 
Relay Communications 

□RelayGold3.0 149. 

Revolution Software ... NCP 

SVGA Dimmer 2.01 (screen saver) 19. 

BDJ 1 .5 (disk manager) 39. 

SCruise Control 3.02 39. 

Rightsoft ... NCP 

□RightwriterS.O 54. 

Simon & Schuster ... NCP 

BProfessional Thesaurus 1.0 79. 

□Typing Tutor IV 33. 

Softlogic Solutions ... NCP 

□Software Carousel 2.02 49. 

□Disk Optimizer 4,01 (w/Data Guardian) ... 45. 

□©Liberty 1.1 119. 

□Cubit 2.02 45. 

□Double DOS 4,02 45. 

□Magfo Mirror 1.0 59. 

SoftView ... NCP 

BTaxView ffor 7988 faxes) 69. 

Software Publishing ... NCP 

aProfessional Plan 1.01 59. 

□PFSiFirst Publisher 2.0 79. 

aPFS:First Graphics 1.0 95. 

®PFS:First Choice 3.01 99. 

aProfessional Write 2.0 125. 

aProfessional File 2.0 189. 

aOffice Writer 6.0 259. 

aHarvard Graphics 2. 12 299. 

aHarvard Graphics Accessories Pack .... 299. 

aHarvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□Resume Kit 1.0 25. 

□Eight-in-One 1.1 39. 

aSplashl.0 59. 

aPinstripe Presenter 1 .0 115. 

Springboard ... NCP 

□Newsroom Pro 1.0 45. 

□Certificate Maker 34, 

BClipArt 1 19. 

BCIipArl2 25. 

BClipArt 3 19, 

Symantec ... NCP 

BSQZIPIus1.11 59. 

B4Word2.0 59. 

SO & A Write 1 .01 119, 

aGrandview 1.0 175. 

□Q & A 3.0 (database, word processor) . . . 209. 

□SreaWhrough Timeline 3,0 349, 

fiSpreadsheet Analyst 2.5 89. 

BNote-lt Plus 1 .02 49. 

aThinkTank2.4NP 115. 
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If your workload’s appalling 

And the tax man is caRing, 

With programs like these 
There’s no reason for staRing. 


T/Maker ... NCP 

BScrapbook+ 1.0 $79. 

BOicf^rt Business Images 42. 

HCIickArt Holidays 42. 

HEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

SXTREEProl.0 69, 

□Hot 4.0 95. 

TOPS ... NCP 

Rashcard (AppleTalk network card; 

1 year warranty) 169. 

NetPrint2.0Cs/)arepr)nters) 119. 

TOPS 2.0 119. 

TOPS Repeater (extends network) 132. 

leveling Software ... NCP 

Battery Watch 1 .0 (S’/fe" only) 27. 

SLaplink Mac 2.0 (Mac-PC transted 79. 

aLaplinkRus2.1 85. 

SDeskJink2.21 99. 

Ihje BASIC. Inc. ... NCP 
□True BASIC 2.03 (now /hc/t/desRunftmej. . . 57. 

Blrue Basic Libraries 32. 

Wrtcomp ... NCP 

®So#tBytes2.0 35, 

WordPerfect Corp. ... NCP 

aWordPerfect Library 2.0 69. 

□WordPerfect 5.0 239. 

BWordPerfect 5.0 Addit’l Network Stations .. . 84, 

aWordPerfect Office 2.0 269. 

BWordPerfect Office 1 .0 Addit’l Network 

Statons 84. 

aWordPerfect Network Server 5.0 349. 

BWordPerfect Executive 129. 

□DataPerfect 1.0 299. 

WOrdtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□Ventura Publisher 2.0 call 

BProfessional Extensions 
(reqs. Ventura Publisher) call 

XyOuest ... NCP 

□XyWrite III Plus 3.54 w/A-la-Carte Menus . . 239. 
aXyWrite III Plus Network Server 3.54 399. 

RECREATIONAUEDUCATIONAL 

Accolade ... ^ (reqs. graphics brd.) 

BBubble Ghost 22. 

BMeanIS 29, 

BHardball (baseball simulation) 11. 

BJeStdnsre (driving simutetion) 24. 

BJackNicklaus' 18 Greatest Holes 29. 

BGrand Prix 22. 

B4th& lrtches(footba//s/n7utet/on^ 22. 

BrodertMJnd ... CP 

BWhere in the World is Carmen SanDiego? . . 25. 
BWhere in the USA is Carmen SanDiego? ... 25. 


PC Connection 
Hardware Special 

through February 28, 1989 

KraftSyeteme ... Syears 
Premium 3-button Joystick and 
Kiaft High Speed Joystick Adapter Card 
WnhMindac^ ... CP 
□Colony 1.0 

The recreational starter kit that's just right lor 
your PC. 

• Kraft Premium 3-Buton Joystick with self- 
centering or float operation; has an extra fire 
button on the top of the stick for ease of use 

• Kraft High Speed Adapter Card with six 
position switch alowing you to match the 
dock speed of your machine up to 16 MHz 

• MirKlscape'sColoriy- a spectacular 3-D 
animated Sd-fi adventure where you are a 
regional marshall battling hostile diens 


Kraft Premium 3-Button Joystick $33. 

Kraft High Speed Adapter Card 25. 

Mindscape's Colony 1.0 30. 

Buy al three for just 79. 

Or; buy just the joystick and Colony for . .. . 59. 


BWhere in Europe is Carmen SanDiego?. . , $29. 

BToyShop 39. 

BUItimalV 35. 

BUItimaV 39. 

Electronic Arts ... CP (reqs. graphics brd.) 

®One-OfvOne/Bird vs Jordan 29. 

®Chuck>feager’s Right Trainer 29. 

BChessmaster 2100 35. 

® Earl Weaver Baseball 29. 

BHeroesoftheLartoe. 29. 

SEmpire 35. 

BMavis Beacon Teaches Typing 35. 

aSentinei Worlds 39. 

a Bard’s Tale II 39. 

BGrand Slam Bridge 45. 

Infocom ... NCP 

BZork Trilogy 33. 

Microprose ... CP 

□F-19SteatthRghter(reQu//esCGAo/‘£GA^ . 39. 

□F-15 Strike Eagle (requ/resCGA^ 22. 

□Gunship (requ^es CGA or EGAJ 32. 

Microsoft ... NCP 

□Right Simulator 3.0 (reqs. graphics brd.) ... 35. 

Mindscspe ... CP 

□Colony 1.0 special 

BBalance of Power 1990 30. 

□Balance of Power 33. 


Or>e Step Software ... NCP 

a Golf Doctor 1 . 1 (improve your game) $33. 

□Golf’s Best Pinehurst #2 4.0 (p/ay the best). . 12. 
aGoff Statkeeper 1 .0 

(includes USGA Handicapper) 27. 

□19th Hole Special 

(3 Golf programs above bundled with Mr. Boston 

Micro ^rtender's Guide) 79. 

□Mr. Boston Official Micro Bartender's Guide. 18. 

□Micro Video Companion 1.0 24. 

□Take Control of Cholesterol 2.0 24, 

Parlor Software ... CP 

□Bridge Parlor 2.3 49, 

Sierra OrvUne ... CP 

(All require Hercules. CGA or EGA) 

BLeisure Suit Larry 25. 

BLeisure Suit Larry II 33. 

aSpace Quest 11 33. 

aKing’s Quest IV (572k verston) 33. 

aManhunter 33. 

aPolice Quest 33. 

aPolice Quest II 33. 

®3D Helicopter 33. 

Simon & Schuster 

aStar Trek; Rebel Universe 29. 

Sphere, Inc. ... NCP 

BOrtjUer (shuttle simulation) 27. 

BGAJO (submarine simulation) 12. 

®JeiT\s (addicting mind teaser) 24. 

®Fakx>r\ ^16 simulation, reqs. graf^ics brd.) 32. 

Spinnaker ... CP 

□Sargon III (chess game; 15. 

□Kids on (ages 3 to 9; 19. 

□Pacemaker Gold (ages 3 to 8; 25. 

□KindercompGold(ages3to8; 25. 

□Kidwriter Gold (ages 6 to 70) 32. 

□HomeworkHelper— Math (grades 7-72; ... 32. 
□Homework Helper —Writing (grades 712) . . 32. 
Stone & Assoc. ... NCP (reqs. graph, brd.) 

BAIgebra Rus (ages 73 to adult) 27. 

BMemory Master(ages2to6; 27. 

®MyLetters.Numbers.Words(2to6; 25. 

aS^nd Math (ages 7 to 76; 27. 

Sublogic ... NCP 

□Jet 2. 1 (requires EGA or CGA) 33. 

□Scenery Disks each 15. 

□San Francisco Star Scenery Disk 18. 

□Japan Scenery Disk 15. 

□Up Periscope 19. 

The Leamir>g Company ... CP 

BMath Rabbit (ages 4 to 7) 26. 

BReaderRabbit(ages4to7; 26. 

BWriter Rabbit (ages 6 to 72; 26. 

Tree BASIC. Inc. ... NCP 

BKemeny/Kurtz Math Series 32. 

XOR ... NCP 

□NFL Challenge 2.0 69. 
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For computing that’s faster 

Or help with disaster, 

You ’d be hard pressed to find 
A source that was vaster. 


HARDWARE 


Manufacturer’s standard limited warranty 
period for items shown is Hated after each 
company name. Some products In their line 
may have different warranty periods. 


AST Research ... 2 years 

I/O Mini 2 C/S/P $89. 

SixPakPlus 64k C/S/P ^upgrades to 576/f) 129. 
Advantage Premium 512k SIP(upgrades to 

1 Meg or 2 Meg w/Piggyback) call 

Advantage 2*386 ffor PS/2 Mode/ 80^ .... call 
PAMpage Plus 286 5^2k (for XT286/AT). . 549. 
RAMpage Plus MicroChannel 512k 

(for PS/2 Models 50/60) 549. 

Amdek ... 90 days 

LaserDrive-1 (external CD-ROM Drive ) . . . 629. 
LaserDrive*2 (internal CD-ROM Drive) . . . 629. 
Compucable ... 2 years 

2*Position switch box 29. 

3-Position switch box 39. 

Cuesta ... 1 year 
Datasaver 400 Watt 

(standby power backup unit for the AT). . . 459. 

Curtis ... lifetime 

ACCESSORIES 

Curtis Clip CC-1. 6. 

Disk Holder DB*1 (holds 50 5 ’A" disks ) .... 8. 
OVz" Disk Holder DB-2fho/ds up 40 d/sksj , 8, 

Printer Stand PS- 1 18. 

Universal System Stand SS-3 25. 

Toolkit TK-1 25. 

CABLES 

Smartmodem-to-PC Cable EC*7f9/eeO. . . 17. 

Printer-to-IBM cable EC-6 (9 feeO 17. 

SURGE SUPPRESSORS 

Safestrip SP-3 (6 outlets: 1 year warranty ) . . 19. 

Filtered SafeStrip SPF-3 21 . 

Diamond SP-1 (6 ou/tetej 29. 

Emerald SP-2 36. 

RubySPF-2 

(6 outlets: EMI/RFI filtered: 6 ft cord) 55. 

Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) 69. 

DCA ... 1 year 

Irma 2 Micro Channel 

(for PS/2 Models 50/60/70/80) 729. 

Irma 2 (3270 emulation board) 729. 

Epson ... 1 year 

Ws are an authorized Epson Service Center. 

PX-650 (80 col.. 264 cps, 9 pin) call 

FX-}050(136col..264cp$.9pin) call 

LQ-500/80CO/.. 180cps.24pin) call 

LQ-850 printer (80 col. . 264 cps. 24 pin) . . call 


PC Connection 
Hardware Special 

trough February 28. 1989 

Microsoft ... iffetime 
The New Mteipsoft Mouse 

MicroGOft has built a better rnouse with an 
all new look arxl feel. Wito ever one rnilfeon 
Microsoft mice now in use, it is easy to see the 
popularity of performance. Choose among one 
ofthetof^ng three software bundes with 
either a Bus or Serial/PS2 interface; 

• EasyCAD, atwodknerisiorTal 
computer-aided design program 

• Microsoft Paintbrush arid Mouse Menus 

• MicroGoft Windows 286 arxJ 
Microsoft Paintbrush tor Wirxjows 

(specify Bus or Seriat/PS2 interface) 


Mouse with EasyCAD $121. 

Mouse with Miciosoft Rairtbrush and 

Merxjs 105. 

Mouse wte Wirtoc>ws 286 arxj Microsoft 
l^ntbrushforWirxJows 139. 

LQ- 1050 printer (136 col. . 264 cps. 24 pin) call 
LQ-2550 printer (136 col.. 400 cps. 24 pin) call 
LX-800 printer (80 col., 180 cps, 9 pin). . . call 
Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

5th Generation ... 1 year 

Logical Connection 256k 479. 

Logical Connection 512k 529. 

Hayes ... 2 years 

Personal Modem 1200 (with Smartcom EZ: 

1 yr. wrty thru PC Connection) 145. 

Smartmodem 1200 299. 

Smartmodem 1200B (with Smartcom II). . 299. 
Smartmodem 1200B (hardware only). . . . 265. 

Smartmodem 2400 449. 

Smartmodem 2400B fw/to Sma/tcom //) . 449. 
Smartmodem 2400B (hardware only ) . ... 419. 
Hercules ... 2 years 

Graphics Card Plus 189. 

Network Card Plus ('w/to TOPS DOS ) .... 339. 


1 - 800 / 243-8088 


A 

[I 



PC Connection 

6 Milt Street 575M 

Marlow. NH 03456 


SALES 603/446-7721 FAX 603/446-7791 


Intel ... 5 years 

2400B Modem (internal modem 

forlBM-PC/XT/AT) $249. 

2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) 269. 

Inboard 386/PC w/1 Meg 729. 

Inboard 386/PC 

Piggyback Card w/4 Meg 1699. 

Inboard 386/AT 0k (req. installation kit) . . 899. 
Inboard Inst^lation Kit (spedfy computer) 139. 

Above Board Plus 512k special 

Above Board 2 Plus 512k special 

Above Board Plus I/O 512k special 

Connection Coprocessor 

(FAX board plus) 769. 

Optional 2400 Baud Modem for Connection 

Coprocessor 229. 

MATH COPROCESSORS 

8087 (for IBM-PC& XT) 95. 

8087-2 (8 MHz. for PS/2 Models 25 & 30) 139. 

80287 r/br 478X7286) 149. 

80287-8 ffor 8 MHz 80286 mach/r>es) .... 219. 

80287-10 ffor PS/2 Modefe 50 8 60) 259. 

80387 (for 16 MHz PS/2 Model 80) 399. 

80387-20 rfor 20 MHz PS/2 Mocte/ 80). . . . 459. 
Kensington Microware ... 1 year 

Masterpiece 94. 

Masterpiece Plus 109. 

Keytronic ... 3 years 

101 Keyboard 99. 

101 Plus Keyboard (enhanced /ayouf) 99. 

Kraft ... 5 years 

Three-button Joystick special 

Highspeed Joy^ck Adapter Card .... special 

Adapter Card/3-Button Joystick Bundle. ... 49. 

KYE International ... lifetime 

Dyna Mouse GM6 + (w/Dr. Halo III) 54. 

U^itech ... lifetime 

Series 2 Mouse (/or PS/2 5(>6Cy7a«0) 65. 

HiREZ Mouse (bus on/y) 89. 

Mouse w/Paint Show (bus or serial) 95. 

Mouse w/LogiCAD (bus or ser/a/) 119. 

ClearCase Mouse (ser/a/on/y) 99. 

ScanMan (hand be/d scanner) 199. 

Magnavox ... 2 years 

14" VGA Monitor (9CM062) 389. 

14" VGA Monitor (9CM082) 449. 

VGA Adapter (94V600) 249. 

14" Hi-Res EGA Monitor (9CM053) 369. 

Microsoft ... 2MBars 

Mach 20 (1 yr. wrty.) 349. 

Disk •►Option (for Mach 20; 1 yr. wrty.) 69. 

Memory + Option (for Macb 20; t yr wrty) 339. 
Mouse with Paintbrush (bus or ser/a/). . . spedal 
Mouse with Easy CAD (bus or serial) . . . special 
Mouse with Windows/286 
(busorser/a/) special 





So bring on the snow! 

And let those winds bbw! 

Your hottest Cormectvords 
Still PC in Marbw. 


MSC Technologies ... lifetime 

OrnvMojse (senai onty: 1 year warranty) . . $57, 
PC Mouse II w/PC Paint + (busorserta/) ... 89. 
PC Mouse li w/Autosketch (bus or serial) . . 105. 

NEC ... 2 years 

Multisync II (&» x 560 max. resolution ) . . . 599. 

NSIL^ic ... 3 years 

Smart (supports full VGA specs) 239. 

Orchid Technologies ... 2 years 

T\ry Turbo 286 (accelerator board) 289. 

ProDesigner VGA ^800x600 VGA Mode; . . 319. 

RAMquest Xtra 16/32 0k 339. 

PC Power & Coolirtg Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (run 25° -40° cooler; .... 129. 
Turbo Cool 250 (run 25° -30° cooler; ... , 169, 

Silencer 150(84% nose reducflor?; 115. 

Silencer 200 (69% nose reducton; 149. 

Turbo Cool 375 299, 

PC Support GnMip ... 1 year 
Breakttirough 286 Accel. B^d (8 MHz ) . . . 299. 
Breakthrough 286 Accel. Board (72 MHz) . . 449. 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem (w/ProComm). 69, 

1200 Baud External Modem (m/n/; 79. 

Microbuffer Inline (par print buffer/32k) 135. 

2400 Baud Internal Modem 159, 

2400 Baud External Modem 189. 

Princeton Graphics ... 1 year 
Ultrasync (supports CGA, EGA. VGA; . . . 549. 

Maxis Monochrome Monitor 269. 

Safe Power Systems ... 2 years 

Safe 250W (standby power backup; 249. 

Safe 425W (standiy power backup; 369. 

Toshiba ... 1 year 


P321SL printer (80 co/., 216cps. wAractor)529. 
T 1000 Laptop (80C88. 6.4 lbs.. 5 hr. battery) call 
T1200 Laptop (80C86. 10 MHz. 20 Meg) . , call 


T 1200HB Laptop w/Backlit screen call 

T1200FB Laptop Dual Floppy System 

w/Backlit screen call 

T3200 Laptop (80286, 72 MHz. 40 Meg) . . call 

T5100 (80386, 16 MHz. 40 Meg) call 

768k RAM Card for T1000 299, 

Video? ... 5 years 

VEGA Deluxe (supports 640x480; 219. 

VEGA VGA (supports (u// VGA specs;. . . . 287. 

FastWrite VGA 379. 

VRAM VGA 529. 


DRIVES 

Alloy ... 1 year 

Tape System/2 (tor RS/2 M/croCbanne/; . . 299. 
Retriever/40 (tor /BM AT & compat/b/es; . . 349, 

IOMEGA ... lyear 

Dual 20 Meg Bernoulli Box (8") 1679. 


20 MegCartrige(8"; $82. 

20MegTripak(8"; 244. 

Bernoulli II Single 20 Meg Internal (5^4”) 767. 
Bernoulli II Dual 20 Meg External (S'A"). 1659. 

20 Meg cartridge (5V4"; 59. 

20MegTripak(5’/4''; 169. 

PC2Card 169. 

PC2S Card (bootable card for PC/XT/AT). 229. 
PC4 Card (tor PS/2 Model 50/60/70/80) . , 299. 
Mountain Computer ... 1 year 


40 Meg Internal Tape Drive (XT. AT or PS/2) 379. 


40 Meg Extern^ Tape Drive 

(XT. AT or PS/2) 479. 

40 Meg External Tape Drive w/Power 

Supply (XT AT or PS/2; 569. 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms) 549, 

Hardcard 40 Meg (28 ms) 699. 


Passport (20 or 40 Meg removable drives) call 

Seagate ... 1 year 

FREE PCTV® Hard Drive Installation Tape with 
the purchase of 20. 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 


or VHS. 

20 Meo Internal Hard Drive ST225 

(w/controller and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST238 

(w/controller and cables. 65 ms) 329. 

40 Meo Interna) HD ST251 for AT( 40 ms) . 399. 
40 Meo Internal HD ST251 for XT 

(w/controller and cables. 40 ms) 449, 

40 Meg Internal HD ST251 -1 for AT 

(28 ms; 449. 

80 Meo Internal HD ST4096 for AT 

(28 ms; 669. 

TEAC ... 1 year 

PC. XT 360k Drive (5’/*" half-height) 89. 

720k Drive (3V2" half-height, specify XT 

or AT) 95. 

1 .44 Meg Drive for AT (S'/a" half-height, 

includes Bastech software utilities) 119. 

Toshiba ... 1 year 

AT 360k0rive(5V4'' half-height) 89. 

AT 1.2 Meg Drive(5*/i'' baff-be/gbt; 99. 

AT 1 .44 Meg Drive (3'/?" half-height.includes 
Bastech software utilities) 119. 


DISKS 


All disks have a lifetime warranty. 

5V4'' DS/DD Disks for PC & XT (360k; 

Fu'ii MD2D (10 disks per box) 12. 

Sony (70 d«ks per box; 12, 

Maxell MD2-D (70 disks per box) 13. 

Verbatim Datalife (70 d/sks per box; 13. 

5V4" DS/High Density Disks for AT (1.2 Meg) 
Fuji MD2HD (70 disks per box; 22. 


Sony (70 d/sks per box; $23. 

Maxell MD2-HD (70 d/sks per box; 23. 

Verbatim Datalife (70 disks per box) 22. 

3Va" DS/DD Diskettes (720k) 

Sony (70 d/sks per box; 19. 

Fui\ (10 disks per box) 19. 

Verbatim(70d/sksperbox; 19. 

Maxell (70 d/sks per box; 20. 

dVa" DS/High*Den8ity Diskettes (7.44 Meg) 

Sony (70 d/sks per box; 55. 

Fuji (70 d/sks per box; 55. 

Verbatim (70 d/sks per box; 55. 

Maxell (70 disks per box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grolier’sOnLine Encyclopedia 19. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet) 15. 

Parallel Printer cable (75 feet) 19. 


OUR POLICY 

e We accept VISA and MASTERCARD only. 

e No surcharge added for credit card orders. 

e 'tour card is not charged until we ship. 

e If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
fheU.S,). 

e No sales tax. 

• All U.S. shipments insured; no additional charge. 

s APO/FPO orders shipped 1st Class Mad. charged by 
weight 

• Allowl week for persor^alarxf company checks to 
dear 

s COO max. $1000 Cash, cashier's check, or rrxxiey 
order 

• 120 day limited warranty on ail products * 

s 1b order, cal us MorxJay throu^ Friday 9 X to 9:00. 
or Saturday 9;X to 5:30. Ybu can c^ our business 
offices at 603/446-3383 Monday through Fnday 9;X 
to 5:30, 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Contir>ental US: 

• For monrtors. printers. Bernoulli Boxes, computers. 
arxJ hard drives, pay actual charges. Call for UPS 
2nd'Oay & Next-Day-Air 

• For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatx^ally use UPS 
2nd-Day-Air at no ^ra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

• For monitors, printers, BerrxxiNi Boxes, arxf computers, 
actual UPS Blue charge will be added For all other 
Items, add $3 per order. 

Alaska and outside Continental US: 

• Can 603/446-3383 for inform^ion. 


For IBM Personal Computers exclusively. 
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PC Carnival. 


Revel without a Claus. 

n the festive town of Marfow, NH (pop. 557), the 
holid^ spirit lasts long after Santa's packed it in for 
the year. In fact our surepawed mascots are already 
preparing for their annual Winter Carnival - a season^ 
cel^ration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 

Breaking the mold. 

(Or, wbm'B the P word?) 

Our more loyal and linguistically- 
inclined customers have noticed 
that we’ve abandoned the “F’ words 
in our headlines in favor of the “C 
words. Because after five years of 
parading a pmfusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 


of creative constructions consisting of C words. 'Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the miaocomputer mail 
order marketplace. If you're looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we're definitely your Connection. 

The ioe mammal oomelh. 

VWxikln’t you like to wake up every morning to a vision of 
mioDComputir^s most munificent mamtt^ \^, now 
you can do that oncf quetKh your thirst for a taste of Marlow’s 
winter wonderland with your very own 
PCConrrection mug. Itfraturesa 
crystal-dear likeness of our ohsocool, 
but heartwarming mascot, and is free 
to artyone who places an order of $500 
or more between now and March 3Ist 
JustcaUl-800/243B088or 
1-603/44&3383, M-F 9:00 to 900; 
Saturd^ to 500. If you're planning to 
visit ple^ call ahe^ 
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For IBM Personal Computers exclusively. 
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■ DIGITAL FILM RECORDERS 


BELL & HOWELL QUINT AR CO. 

Color Digital Imager IV 

The Color Digital Imager IV (CDI-IV), at 
$3,995, is a large, rectangular desktop 
unit. The camera, a Minolta XG-1, fits 
easily into an inset front shelf and is pro- 
tected by a dark plastic cover. The CDI-IV 
is simple to assemble, thanks in large part 
to an excellent, well-illustrated manual. 
Technology-shy useis will find that the ab- 
sence of either a video board (the CDI-IV 
requires a standard serial port) or controller 
software makes installation easier, al- 
though the unit does come with an optional 
screen capture and text-processing utility. 

The CDI-IV also features a small, sepa- 
rate module that holds up to four font car- 
tridges simultaneously. Although the CDI- 
IV sports only one hardware font, a Sigma 
light face, there ate a total of 17 available. 


A three-font pack option that includes a 
Helvetica and two Times Roman faces 
costs $450. 

Many functions that other film record- 
ers control through software are hard- 
wired into the CDl-lV. A series of buttons 
located conveniently on the front of the 
machine lets you turn on the power and re- 
set the recorder. An Expose button lets you 
take manual shots, and a thumb-wheel 
switch allows you to make up to seven 
copies of a slide. LED indicators, also lo- 
cated on the front panel, tell you when the 
power is on and when an error occurs. A 
second thumb-wheel switch inside the 
cover determines film type. 

The back of the recorder contains the 
serial port, another thumb- wheel toggle 
that sets serial port parameters, a switch 
that activates the diagnostic routine, and a 
port for an optional hi-res monitor. The hi- 



The Color Digital Imager IV is hardwired through its front-panel buttons to control many functions 
that other film recorders manage through software. The CDI-IV also relies on hardware ( in the 
form qf font cartridges) to produce its best text images. 



FACT 


FILE 


Color DigiUil ImagiT IV (CDl-lV) 

Bell & Howell QuinlarCo. 

41 1 Amupob Avc. 

Torrance. CA 90501 
(WK)) 223-5231 
(2l3)320-57(K){inCalif.) 

List Ihice: $3,995 with 35mm camera. Po- 
laniid pack film hack lor Type ()f)9 instant 
color print film. Polan>id automatic prix:es- 
.S4)r system, font extension nuxlule, and one 
limt caitridge. 

Requires: serial communication port (RS- 
232). 

In Short: The CDI-IV is a midrange film 
recorder that doesn't yield the sharpness of 
detail that yiHi get fmm its more expensive 
peers, hut does give gixid color quality and 
the option to suhstiiute a v aricly of hardware 
fiMits. 

CIRTirSTOONREAPeRSERVICECARD 


res monitor lets you view the image that 
the machine is recording and allows you to 
use the CDI-IV’s internal diagnostics sys- 
tem (more intensive than the switch-acti- 
vated diagno,stics routine mentioned previ- 
ously), which tests such features as 
patterns, color levels, RAM, and font ex- 
tensions. I found the internal diagnostics 
system useful — it detected a loose font car- 
tridge on the first go-around, and on the 
second told me which slot was occupied, 
and by what font. 

The CDI-IV can take advantage of all 
16 million colors available on most PCs, 
but how many of those colors it actually 
uses depends upon how many passes each 
filter makes as a graphic is processed. The 
simplest, and fastest, configuration will 
cause the machine to make one pass with 
each of its three filters, giving users access 
to the basic 16 colors. This is quite ade- 
quate for simple text and graphics images; 
it had no problem reproducing PC Labs' 
TEXTl test file. (See our benchmark-test 
results for descriptions of the test files we 
used to evaluate the film recorders in these 
reviews.) However, more-sophisticated 
graphics will experience severe color dis- 
tortions, especially if they include difficult 
effects such as color gradation. Our 
GRAPH2 test file was teprtxluced with the 
right images in the wrong colors. 

You can easily remedy this by having 
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The Ultimate Screen Print And Capture Software 



Desktop Publishing 


• At last! Transfer any image into your 
fovorite desktop publisher including 
Ventura Publi^er. Aldus l^geMaker. 
and Microsoft Word. 

• Convert text screens to graphics for 
use with reports, documents, or 
manuals quickly and easily. 

• Image detail remains sharp and 
clear when converting color irrrages 
into black & white with support for 
up to 256 gray scales. 

• Refine and smooth edges for a look 
that seemed impossible before. 



These images were captured with 
Pizazz Phis. imp4>ited into Ventura 
Publisher and printed. 


IBM PS/2 VGA and MCGA 


□ 


Pizazz Plus printed image from an 
IBM PS; 2 VGA. 


• Deepen blues, enrich reds, and 
sharpen greens with on screen VGA 
256.000 level color adjustment. 
Color images are automatically con- 
verted to gray scales on screen. 

• Go ftom 4 color printing to 

full color printing with expanded 
printer capabUity. 

• Automatically convert text screens 
to graphics. 

• No more printer limitations^what 
you see on screen is what youH get 
on paper. 


Professional Printing 


Resolves Incompatibility 


• For a print out that doesn’t l(M>k like 
it was created with a computer, make 
circles round and flowers soft with 
the smoothing feature. 

• Choose your own .standard of mea- 
surement. whether it's inches, milli- 
meters. or points. 

• Don't loose the detail when sitting 
your image up or down— Pizazz 
Plus preserves proper aspect ratio. 

• Select your print size and position 
on paper to .01". 


I 


SALES 

_ millions / 


Jit 1*1 M«r A 



Pizazz Phis printed image from an 
AT&T Tnjcvi.sion TARGA 16. 


Pizazz Hus printed images from an 
IBM EC\. 


• Connect with over 200 printers— 
that's twice as many as most 
applications support. 

• Capture your screens for ea^ inter- 
change d popular program ftle for- 
mats such as Splash! by Spinnaker 
and Publisher's l^ntbrush by Z-SofL 

• Fully supports hij^i performance 
image display bo^s such as the 
AT&T TARGA 16. AT&T ICB. 
and ATronics PIB. 

• Works with virtually all PC DOS 
^plications. 


Pizazz Plus Compatible Hardware 


IBM PS/2: ModeU 25 and 50 (MCCA). and M«Klels 50. 60. and 80 (VGA) 

IBM PC, XT. and AT Disptajr Adapter Card*: ATI Technologies* EGA Wonder. ATronics 
Professional Image Board (PIB). AT&T Capture Board (ICB), Truevision TARCA-16 
Hercole* Color Canl, Monochrome Graphics Card. IBM Enhanced Graphics Adapter (EGA). Color 
Graphics Adapter (CCA). MomKhrome (hsplay Adapter. NECCB-I Color Graphics Board. Para- 
dise AutoSwitch EGA. Plantronics PC 4 Colorplus Graphics Adapter. Qaad»ni QuadEGA 4 . 
GuadECA ProSync. (^ladcolor I. ()uadc<>l»r II. STB Graphix Plus II. IVciDar Graphics Master. 
Tseng Laboratories EVA. EVA/480. Video-7 Wga EGA. Wga Deluxe. Vision Technologies 
Vision I6EV-680 

VGA Compatible Adapter Cards: (ONLY Supported in IBM PS/2 VGA Compatible Modes) AST 
VGA, Compaq VGA. Orchid Desii^wr VGA. Paradise VGA Plus Card. Video-? VEGA VGA 
AT&T 6300 Display Adapter Cards: Image Capture Board (ICB). Truevision TARGA 16. DEB 


(Epson MX-80 Mode). IBM Color Jetprinter. Graphics Printer. PC Color Dot Matrix. ProPrinter, 
Pn)Prinla' XL. Chuctwriter 5201-002. IDS Microprism. Prism 80. Prism 132. Infiucribe 1200. 
JDL 850. NEC CP6. CP7. LC-800. P2200. P5. P5XL. P5200. P5300. P6. P7. P9XL. Nctrhmry 
Data OSP-2. OSP-3. Oasys Laser^r 810-R. Okldata Laseriine 6. Mkroline 82. 83. 84, 92. 93, 
Micioline (Plug&Play) 82. 83. 84. 92. 93 Micruline (IBM) 182. 192. 193. Microline 292. 293. 294. 
320. 321. Microline (IBM) 292. 293. 294. 320. 321. 390. 391. 393. Okinw«lc-20. Panasonic KXP- 
lOdOi. KXP-lOSl. RXP-1091i. KXP-1092. KXP-1092i. KXP-1093. KXP-1524. KXP-1592. Prin- 
tronU S7024. S7024C. QMS PS 800. PS 800 Plus. PS 800 11. Quadram QuadM- QuadLaser. 
Qumc LaserTEN Plus. Selkosha SPC-700. Star Nlcronics Deila-10/I5. Cemini-10X/15X. NX- 
10 (IBM). Radix- 10/15. SD-10/15 (IBM). SC-10/15 (IBM). SR-10/I5 (IBM). Thndy (Radio Shack) 
CCP-220. Tektronix 4693D. 4693. 4696. Toshiba P32t. P321SL. P351. P351C. P351SX. 
PI340. PI35I. Transtar 315. Xerox 4020. 


PRINTERS: Adobe Systems PostScript. Alps ALQ200 (18 and 24 pin). ALQ300 (18 and 24 
pin). P2400C (18 and 24 pin). ANT Office Printer. Anadex9625B. 9725. S7024. 

S7024C. AST TurboLaser/PS. AT&T 477. C. Itoh 1550 Pnwritec 8510. 

85l0Bn. 85I0SC. C-310 C*XP. C-315 CXR C-7I5A (LQ-1000). CalConp 
CoiorMastcr. CdorView 5912. PlolMaster. Canon A1210. PJ-1080A. Cen- 
tranks 250, 260. 358. 359. CIE UPS 10. Citizen MSP-20. MSP-25. Data- 
prodMU 8000. 8001. 8002. 8010. SOI 1. 8012. 8020. 8021. 8022. 8(^. 

8031. 8052. 8070. 8070 Plus (IBM). 8070 Plus (P-Serks). 8071. 8072. M- 
480. P-80. P.132. DiabloClSO. Eprnm DPX-5000. EX-800. EX-IOOO. FX- 
80. FX-85. FX-86C. FX-100. FX-185. FX-286. FX-286e. FX-850. FX- 
1050. CQ-3500. GQ-3500 (1.5Mb). HS-80. JX-80. LQ-800. LQ-8S0. LQ- 
950. LQ-IOOO. liJ-1050. LQ-1500. LQ.2500. LQ-2S50. LX-80. LX-90. 

LX-800. MX-80 w/Craffiax. MX- 100 w/Graftrax. RX-80. RX- 100. SQ-2000. 

Piditsit DL2400. DL2600. DL3300. DL3400. DotMax 24C. DPI^. 

DX2I00. DX2200. Genicom lOOO(Epson). 1000 (IBM), 3310. Hewlett 
Packard LaserJet. l.aserJet 4 . LaserJd Series II. PiinUet. ThinkJet 



Supports MkntsoA Windows VI. xx and V2.xx. Images courtesy of AT&T and^nn^ier 
SKittware. Pizazz Plus is not copy protected. Memory resident program takes 

qh(^£ 3gj ON READER SERVICE CARD 


ONLY $■ 

•PIibSS.OO ^ 

shipping and handling 

ORDER TOLL FREE NOW! 1-800-433-5201 

Call (508) 433-8464 for hardware not listed, or technical support 
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Application Techniques, Inc. 

10 Lomar ftirk Drive. Peppwll. MA 014( 


FVppcrell. MA 01463 
FAX 508-433-8466 









■ DIGITAL FILM RECORDERS 



The $6,190 PhotoMetric SlideMaker works symbiotically with a companion product also from 
Genera! Paramelhcs: the $4,595 VideoShow. Both benefit from widespread graphics software 
support and from display technology that includes a hi-res preview option . 


the machine do three redraws of the graph- 
ic, separating each image into its red, 
green, and blue components. The in- 
creased density gives you access to 4,0% 
different colors; it also slows down the ma- 
chine considerably, by the same factor of 
three. For example, while CDI-IV took 
only 25 minutes to reproduce GRAPH2 
with one pass, it took an hour and 14 min- 
utes using all 4,0% colors. The simple 
TEXTl file’s time was also nearly tripled, 
from I minute 34 seconds to 3 minutes 24 
seconds. This is where the hi res “pre- 
view” monitor comes in handy; users pro- 
ducing any but the most basic graphics 
with the fa.ster mode are advised to watch 
for color distortions that would make the 
more time-consuming process necessary. 

The CDI-lV’s final output was, for the 
most part, acceptable. But users should not 
expect the quality of output that they 
would get with more expensive recorders: 
even with the three passes, background 
color gradations were much less subtle 
than in higher-end machines we looked at 
in the following reviews. The recorder also 
had a problem with text, which was detec- 
tably Jagged along the edges. This situa- 
tion was vastly improved when I substitut- 
ed CDI-IV’s hardware font — it not only 
produced a much smoother, professional 
finish but also took a full minute off the 
timing of the TEXT 1 file. 

Certainly, the CDI-IV doesn’t meet the 
standards of its more expensive peers. Us- 
ers should be prepared for a substantial 
wait on complex graphics, and they should 
use the hardware font cartridges to produce 
their text slides. But considering the num- 
ber of colors you can access and the gener- 
al quality of graphics images, the CDI-IV 
is a good buy at less than half the price of a 
Lasergraphics or Matrix film recorder. 
— Barbara KrasnolT 

GENERAL PARAMETRICS CORP. 

PhotoMetric 

SlideMaker 

General Parametrics is probably best 
known for VideoShow, a self-contained 
piece of hardware that you can plug into a 
monitor to display a sequence of graphics 
images on screen as a desktop “slide 
show." The company’s PhotoMetric 
SlideMaker is a 4K-resolution film record- 


er with a midrange price of $6, 1 90, includ- 
ing the required expansion board. As one 
might expect, it’s designed to be fully 
compatible with VideoShow, which is 
both its greatest strength and its greatest 
weakness. 

The strength lies primarily in the huge 
quantity of graphics software that supports 
VideoShow and therefore the PhotoMetric 
SlideMaker. The current count of compati- 
ble packages stands at something over 40, 
according to General Parametrics. Anoth- 
er immediate advantage to anyone already 
owning a VideoShow unit: you can con- 
nect the SlideMaker directly to it and turn 
your VideoShow images into slides with- 
out the use of a computer. 

The SlideMaker also benefits from the 
VideoShow display technology built into 
tbe ColorMetric 20 Card, which runs the 
SlideMaker. This lets you preview your 


graphics files on-screen at a resolution of 
2,000 by 500 even with a CGA monitor, 
though with a noticeable flicker. This 
gives you a more accurate representation 
than EGA resolution of how your pictures 
will look as high-resolution slides or pho- 
tos. The board can also display up to 1 ,000 
simultaneous colors if your picture files 
were created with a graphics package ca- 
pable of using this palette. (One package 
with this capability is General Parametrics’ 
own Piclurell, which unfortunately is 
quite limited in its other capabilities.) 

The PhotoMeUic SlideMaker relies a 
little too heavily on General Parametrics’ 
flagship product, however. Unless you 
have a VideoShow hooked up to your 
computer, there’s no way you can send 
graphics files directly from a graphics 
package to the film recorder. And the 
VideoShow’s $4,595 price tag makes it a 
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Smart, too. The desktop film recorder you've been 
waiting for. ProColor* From Matrix. 

Super-sharp, artist-quality graphics on 35mm 
slides or Polaroid* instant prints. 

Millions of colors. For the most stunning presen- 
tations you've ever seen ... or shown. 

Compatibility? Total. l-800-8St-8Sll 

Mac 11. IBM* PC. In NY: 1-914-365-0190 

Popular graphics software. Plus every Matrix film 
recorder, thermal printer and presentation system. 

And if you’ve been printing on a laser printer or a plot- 
ter, you can output to a ProColor just as easily. 

All for about six grand. 

How do we do it? Easily. We've been at it a long time. 

Ask anyone who uses our recorders. Such as Allstate. 

AT&T. Lotus Development Corp. And GM. 

They're pretty smart cookies themselves. 

Guess it takes one to know one. 

WHEN YOUR IMAGE IS ON THE LINE. 


MATRIX 


CIRCLE 332 ON READER SERVICE CARD 



DIGITAL FILM RECORDERS 


I I 


* Performance Tests: 
Digital Film Recorders 


T hese performance tests measure the time a film 
recorder takes to process and shoot four images of 
differing complexity. The images are intended to repre- 
sent the full spectrum of business presentation slides, 
from simple text to very complex graphics. 

Brilliant Images of New York designed and produced 
the slide images, providing us with both image data and 


Testing Procedures 


Each film recorder was conriected to an IBM AT 
model 339 with a 30MB hard disk drive, a serial and 
a parallel port, and a single 1 .2MB high-density 
floppy disk drive. We used the Vega Video Seven 
EGA adapter card as the video interlace to a NEC 
MuttiSync monitor. While some ot the film recorders 
used the standard IBM serial or parallel port to com- 
municate with the PC. others required installation of 
tfteir own proprietary interface boards. 

Performance results will vary with the speed of a 
given film, and film type is critical for exposure time, 
resolution, color out^t, ar>d general slide quality. 
We chose to use Kodak Ektachrome 100. as rec- 
ommer>ded by most film recorder manufacturers. 

The processing and shooting times for each film 
recorder were measured in secor>ds from the 
moment the imaging command was issued to 
Mirage until the photograph was taken-not until 
control of the keyboard returned, since some ot the 
film recorders buffer the information, returning 
keyboard control before the picture is complete. 

The test results reflect how long Mirage had to work 
to process the file and transfer it to the film recorder 
plus the time the film recorder required to take the 
picture. 


The Performance Test Images 


The results, measured in whole secorxls, have not 
been compared with a specific film recorder 
because there is no standard within the film 
recorder irxJustry. While all slides were shot with the 
same film under similar corxJitions, resolution is a 
factor that seriously affects output speed. We tested 
each film recorder at 2K since most people work in 
iNs resolution (a good compromise between 
optimal quality and maximal speed). Shooting at 4K 
will lake longer. 

The Polaroid PalettePlus boasts the best times with 
all four slides primarily because of its limited output 
resolution-a maximum of 640 dpi (dots per inch) 
horizontally. The image is photographed much 
faster than with any other film recorder but at a loss 
of resolution and quality. 

Bell A Howeli's Color Digital Imager iV was secorx}- 
fastest in producing the TEXT1 and GRAPH1 
images yet did not do as well with the complex 
images. 

The PhotoMetric SlideMaker arKl the Lasergraphics 
Film Recorder are not directly supported by Mirage. 
However, Mirage does allow you to ser>d an output 
file through a specified port to the film recorder. For 
these two recorders, ttie performance times were 
measured from the moment the command was 
entered until the photograph was taken. 


The PhotoMetric SlideM^er, whose images were 
shot in 4K. came in third in producing TEXT1 and 
GRAPH1 slides. Bui it was the slowest with the 
TEXT2 image. The Lasergraphics Film Recorder 
finished in the middle of the pack for TEXT 1 . 
TEXT2. and GRAPH1 but had difficulty with 
QRAPH2; it was the second slowest in producing 
this slide. 

The Montage FRI performed consistently on the 
low end of the spectrum, with last-place showings 
for both GRAPH 1 and GRAPH2 slides and second- 
to-last place for the other two images. 

At 2K resolution the Matrix PCR produced TEXT2 
and GRAPH2 slides faster than the competition and 
managed a midrange performance with TEXT1 and 
GRAPH1 . Its sibling recorder, the Matrix ProCokx, 
was the slowest to produce TEXTl , arrd second to 
the last with GRAPH1 . But it managed to come in 
third with both of the more complex images. 


The four test files we 
used were TEXTl, a 
simple text image; 
TEXT2, a complex text 
image; GRAPH1, a 
simple graphics image; 
and GRAPH2. a complex 
graphics image. The files 
were in the .IMA formal 
that Mirage uses. 


TEXTl test slide 

(file size .6.1 42K) 


A) PROGRAM OBJECTIVES 
B' INTRODUCTION TO PHASE 1 
Cl LONG-TERM GOALS 


TEXT 1 is a text file wtth r>o 
exceptional character fonts or 
shadings and a simple color palette. 


TEXT2 test slide 

(file size»13.850K) 


GRAPH1 test slide 

(file size « 16.792K) 



The TEXT2 file is composed of a 
more complex text image on a 
gradated gray backgrourxf with a light 
blue grid of honzonta) lines. Gray is 
one of the more difficult hues of the 
entire color palette for a film recorder 
to reproduce and thus is a true test of 
a film recorder's color capabilities. 


The GRAPH! image, representing a 
conventional business graph, is a 
multicolored bar chart with white 
numbers and letters for legends The 
maroon background is shaded from 
dark to light Maroon, like gray, is one 
of the more difficult colors tor a film 
recorder to reproduce, especially 
when the color is gradated. 
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professional-quality slides. It used a OCR film recorder and the 
Mirage graphics program. 

We chose Mirage, from Zenographics, as the graphical applica- 
tion interface for two practical reasons. Not only does it produce 
excellent graphics, it provides device drivers for most of the film 
recorders we tested. 


2.154 



V" 


Performance Times 


(Times given in seconds) 

TEXT1 

TEXT2 

GRAPH1 

GRAPH2 

Montage FR1 

204 

426 

253 

2154 

Lasergraphics Film Recorder 

130 

315 

215 

1613 

Color Digital Imager IV 

94 

393 

139 

1511 

PhotoMetrIc SlldeMaker 

113 

698 

160 

1037 

Matrix ProColor 

224 

314 

250 

991 

Matrix PCR 

129 

285 

214 

911 

Polaroid PalettePlus 

33 

171 

72 

518 



GRAPH2 test slide 

(file size . 86.966K) 



GRAPH2 is a complex assortment of 
images overlaid on each other, using 
more colors than the other image 
files, to take full advantage of the film 
recorder's color and resokjlion 
capabilities. 





The Polaroid PalettePlus 
boasts the best times of 
all primarily because its 
output resolution is 
limited to a maximum of 
640 dpi. 
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DIGITAL FILM RECORDERS 


Performance Tests: 
Digital Film Recorders 


Truth in Imaging 


Distortion in an inu^ is some- 
times hard to pinpoint. The eye 
moves around to take in 
informatiorr-especially if the 
image is complex-and you may 
sense that something is wrong 
without knowing the precise 
cause. To limit the subjectivity 
inherent in evaluating distortion. 
PC Labs developed a rigorous 
test procedure. 

The Distortion 
Test image 

To evaluate distortion in the slides 
produced by the seven film recorders 
reviewed h^, we created a very 
simple image: a series of concentric 
rectangles with a cross in the middle 
splitting the slide in half horizontally 
and vertically. The rectangles were 
drawn in dHferent colors for visibility 
and matched the aspect ratio of a 
slide. The background was a sweep 
from white to bl^ to make the 
recorder wortr harder. The more work 
required of a film recorder, the more 
likely it is to distort the image. 

Straight lines are the severest test ot 
distortion because they clearly show 
any tendency to curve an image or 
stretch it out of square alignment. 
They also make it easy to measure 
the degree of distortion. 

We used 35mm ASA/ISO 100 
Ektachrome film, and the slides were 
processed and mounted at the same 
color lab. A Nikon Measure Scope 
connected to a Boeckeler Digital 
Microde X/Y Coordinate Interpreter 
(Morfel 1-815-1) was used to take 
measurements of the outermost 
rectangle aikf the cross in our test 
image. (The Nlion scope and the 
Boeckeler interpreter are accurate to 
one thousandth of an inch.) 


Types of Distortion 


The measurements we obtained were run 
through over a dozen empirical formulas 
to compute four types of dstortion, 
involving linearity, pin cushioning, 
trapezoidality, and orthogonality. 


Linear distortion 


All the film recorders had s W*^ low ■ - 
distortion percentages, and Sia varimST ' 
in results from one recorder to StatMat 
were witNn a very narrow langa-too 
narrow, in fact, to make Die results worth 
publishing. Our testing revealed virtually 
no dtetortion in the output of the seven 
film recorders under review. 


Pin cushioning 



A deviation in linearity results in a 
line. 


Trapezoidal distortion 


A pin-cushion error bows the rectangle 
into a slightly convex or concave shape 
on the vertical or horizontal plane or both. 


Orthogonal distortion .. 




Trapezokfalty shows vertical and/or 
horizontal divergence from a true 
rectangle into a skewed four-sided 
shape. 


Distortion in orthqfpp^ caUMS ftaM* 
degree angle of f(liKlBn|||ei)rhMM(%::v f 
become aculaiiroblUSlt: 4 
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FACT 


FILE 


i^hotuMelrk SUdcMuker 
(icncral Parafneirics Corp, 

1250 Ninth St. 

Berkeley, CAW 10 
(KOO) 556-1234 x234 
(XOO) 441 -2345 x234 (in Calif.) 

List IVicc: S6. 1*X) with ColurMetrie 20 
Graphics ('ard. VidctiShow. $4,595. 
Requires: 3K4K RAM ((>40K recomnrended 
for i>piiina! pcrloniiarKC). lwt> di.sk drive.s. 
graphics card and moniUK (CGA. LG A >. one 
expansion sk)«, IX)S2.i or later. 

In .Short: The PhotoMetnc SlideMaker is 
notable for its widespread software suppiKt 
and for letting you preview your slides on a 
CGA or liGA nMinitor at 2K nrsolution with 
1 .000 simulUinetHis colors. Unfortunately 
the film recorder is difficult to use. poorly 
documented, and doesn't let you send files 
directly from a graphics package to the re- 
ermJer. .Software not copy protcxled. 

ClHCCt 6WONHt.AtJfcHSfcRVia.CAHU 


rather expensive add-on. 

Without VideoShow, producing photo- 
graphs from files created by a graphics 
package is a slow and annoying process. 
From within your graphics package you 
must convert the files to PhotoMetric for- 
mat and write them to disk. You then load 
the PhotoMetric program to call up the 
files and send them to the film recorder. 
It’s important to note that when you con- 
vert a file, it more than doubles in size. For 
example, our complex graphic test file, 
GRAPH2, is 86K in its native form. Once 
converted to PhotoMetric format, it grows 
to220K. 

Rather than letting you summon any 
file with the correct extension, as most 
film recorders do, the PhotoMetric pro- 
gram doesn't recognize files whose names 
aren’t included in a table of contents file. If 
the graphics package you use to convert 
your files to PhotoMetric format doesn’t 
update the table of contents file (Mirage, 
the package we used, didn’t), you’ll have 
to use a pure ASCII word prtx;essor to do it 
yourself — a procedure undocumented in 
the minimal manual that comes with the 
PhotoMetric SlideMaker. 

A major liability of both the PhotoMet- 
ric documentation and the controller pro- 
gram is that they assume you will be using 


the VideoShow unit with the film recorder. 
For example, the program defaults assume 
you’ll want to use a floppy disk for storing 
the pictures you wish to photograph, even 
if you’ve installed the program on a hard 
disk. This is because the easiest way to use 
VideoShow is to copy your picture files 
onto a floppy and insert it into the Video- 
Show unit’s floppy disk drive. If you 
choose to store your pictures in a hard disk 
subdirectory, you must copy the table of 
contents file into that directory from one of 
the program disks and then alter a setting in 
the configuration menu. The inadequate 
documentation of these points cost us sev- 
eral hours of frustration in getting the soft- 
ware to work properly. 

Once the PhotoMetric software is up 
and running, it offers some nice features. It 
gives you a menu listing of all the picture 
files included in the table of contents and 
lets you move the cursor to any file to pre- 
view it on-screen or photograph it. You 
can also mark any number of files to pho- 
tograph as a batch job and can shoot multi- 
ple copies of files. 

The PhotoMetric comes with a Pentax 
35mm camera that offers automatic load- 
ing and film advance features, but only 
manual rewinding. The Polaroid CB103 
pack film back, which exposes Type 669 
instant color print film, is also offered as a 
$298 option. 

Shooting your pictures at 4K tesoluUon 
is a slow pnxiess, though we found that us- 
ing one of the PhotoMetric’s six built-in 
hardware fonts reduced the time it took to 
shoot our TEXTl file by about 25 percent. 
The output from the SlideMaker proved 
rather disappointing for a film recorder of- 
fering 4K resolution. The curves and diag- 
onal lines in text appeared surprisingly jag- 
ged. A number of often inexplicable 
inaccuracies also crept into the slides. The 
blue background of TEXTl came out as 
black, while the black box around the title 
was rendered as brown. The recorder did 
reproduce the maroon and gray back- 
grounds of GRAPH 1 and TEXT2 (two of 
the hardest colors to reproduce), but as 
several thick bands rather than as continu- 
ous gradations of color. The complex 
GRAPH2 came out fairly well, but some 
of its circles were reproduced as squares. 

The PhotoMetric SlideMaker’s main 
selling points ate its widespread support 


among graphics packages and its high-res- 
olution on-screen preview capability. Un- 
fortunately, its inability to receive graphics 
files directly from a graphics package, its 
cumbersome controller software, and its 
poor documentation make it a teal straggle 
to operate. — Robert Kendall 


LASERGRAPHICS INC. 

Lasergraphics Film 
Recorder 

The Lasergraphics Film Recorder (LFR), 
at $9,950, is a bit larger than most of its 
competitors — approximately 22'/2 inches 
long, it takes up a good deal of room. But 
users won’t begrudge the desk space to a 
film recorder that packs a considerable 
punch. 

The LFR — which replaces the PFR, 
Lasergraphics’ previous entry in the film 
recorder market — uses a Rascol II control- 
ler board to rasterize the image produced 
by the computer and send it out to the film 
recorder via a high-speed parallel port. 
The board fits into a full-sized slot and 
comes loaded with a full megabyte of 
memory, adequate to handle PC Labs test 
files. Lasergraphics will add another 
megabyte of memory for $770, but users 
who need it would find it easy enough to 
install the extra chips themselves. 

The Rascol II — and, by extension, the 
Lasergraphics LFR — is driven by a RAM- 



F A C T 


FILE 


lasergraphics Film Recorder 
Lasergraphics Inc. 

17671 Cowan Avc. 

Irvine, CA 92714 
(714)()6(>-9497 

List Price: $9,950 including Ra.scol II 
board. 35mm camera. soUware. and cables. 
$1 1 .595 wiih Macinlosh interlace included. 
OptHvnal addnm Macinlosh intertace. 
$1,795. 

Requires: 2y)K RAM, harddisk recom- 
mended. 

In Short: In concert with a Rascol II con- 
troller btvud. the LFR is a flexible, easy to 
operate machine that pnxiuces high quality 
output. 

ClHca 668 ON HfcADfcH SfcHVig CAHO 
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OKIDATA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat — and consumes 50% 
less power — than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni- 
cations all over the world. And you’ll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 



;ave five stars to our 
0 bps modem and top- 
rated our 2400 bps modem. 


... gave our 2400 their 
coveted “Best Buy” title. 


Rqd'itmd TrRdemgrks OKIDATA. Oki America. Inc, 
Marque dejxKw de Oki America, Inc 
TnMlemarks: PC Digest, National Software l^ing 
Laboratories. Inc; PC World, PC Wxld Communi- 
caiioas, Inc 


To see our new “cool machines’’ in person, visit your 
OKIDATA dealer. Or call 1-800-OK1DATA for the name 
of the dealer nearest you. 

CIRCLE 235 ON READER SERVICE CARD 



We put business on paper. 


■ DIGITAL FILM RECORDERS 


PC MAGAZINE SLIDE SHOW: PICKS AND PANS 


TT 


1 

■ 



Slide Show: Picks and Pans 


Product 

TEXTI 

TEXT2 

GRAPH1 

GRAPH2 

Color Digital Imager IV 

■ ■ 

- 

- - 

. 

PhotoMetric SlideMaker 

■ 

— 

■ 

■ . 

Lasergraphics Film Recorder 

. . . 

... 

.... 

... 

Matrix PCR 

. - - 

. . 

.... 

.... 

Matrix ProColor 

■ ■ ■ ■ 

. . 

.... 

... 

Polaroid PalettePlus 

■ 

— 

— 


Montage FR1 

- - - 

... 

... 



= Excellent 
« Good 
- Fair 
Adequate 
= Fail 


W hen film recorder companies talk 
about slide quality, they throw 
around numbers like 2K or 4K address- 
able resolution and 100,000 or 16.7 mil- 
lion colors. But numbers only hint at 
quality. Film recorders with the same 
specs may produce slides that look dra- 
matically different, and even numerical- 
ly inferior recorders may deliver good 
slides. The tine test of quality is how the 
slides kwk in a real-life situation — pro- 
jected onto a white screen in a darkened 
room. Of course, this puts the emphasis 
on the viewer and makes quality a sub- 
jective issue. 

To test the seven film recorders in a 
realistic environment, we took the best 
simple-text (TEXTI), complex-text 
(TEXT2), simple-graphic (GRAPH I ), 
and complex-graphic (GRAPH2) test 
slides produced by each film recorder 
and projected them onto a Da Lite Model 
I matte white screen with a Kodak Ekta- 
graphic III ATS projector. The Kodak 
projector has a 4-inch lens and magnified 
the original slide images 30 times by dis- 
playing them at a distance of 20 feet. 
Each slide was carefully removed fiom 
its original cardboard mount, cleaned, 
and put in a Westmount glass mount to 
prevent the image from being warped. 

We tried to smrxrth out the subjectiv- 
ity of our assessment by using eight peo- 
ple to judge the slides. The panel consist- 
ed of a graphics designer, a professional 
photographer, and several editors and 
technical engineers. Our judges did not 
know which slides came from which film 
recorders, and the slides were in a differ- 
ent sequence for each test. 


The judges were instructed to look for 
the general sharpness and clarity of the 
images and the richness of color. In par- 
ticular, they were to check for jagged text 
edges, blurted text, color bleed at the 
edges of images, consistent color density 
and brightness, background banding, 
darkened comers or borders, and hori- 
zontal or vertical stretching of the im- 
ages. The slides produced by Brilliant 
Images, a professional service bureau us- 
ing the high-end (JCR film recorder from 
Matrix, were used as a point of reference. 

Each judge graded the slides on a 
.scale of 0 to 4. The eight scores for each 
slide were then averaged to give the final 
score listed in the table. By comparing 
the .scores for the four different slides 
produced by each film recorder, you can 


get a good idea of the recorders’ real 
quality. 

Overall, the panel judged the Matrix 
PCR, the Matrix ProColor, and the La- 
sergraphics Film Recorder the best units, 
each averaging 4 points on at least one 
test. The Montage FRI also fared well, 
averaging 3 points on all but the complex 
graphic image. The Polaroid PalettePlus 
and the PhotoMetric SlideMaker were 
consistently perceived as having the 
worst output of the group. While neither 
could handle the complex text image, 
both managed to accept the complex 
graphic image with some dignity. Bell & 
Howell's Color Digital Imager IV was 
judged adequate on all four slides, plac- 
ing it above the worst two film recorders 
but far below the top four. 


resident program that must be loaded into 
memory prior to using the film recorder. 
Once there, it stays in the backgnrund, 
controlling factors such as input language, 
film type, color balance, plotter controls, 
default resolution, and calibration pat- 
terns. A separate program supplies a sim- 
ple options menu through which you can 
alter the film recorder’s defaults. 


The LFR unit itself contains no hard- 
ware switches and only two LEDs: a ted 
light for error conditions and a green one 
that blinks slowly while the image is being 
exposed. (Impatient users would be well 
advised to keep track of the process of this 
or any film recorder, since a steady glow 
from the LED on some machines indicates 
that the machine is not in use and on others 


that an image is being assembled.) 

The system comes with a standard 
35mm camera (either a Nikon N-20()0, 
which came with the test machine, or a 
Pentax PTI35) which slips into a triangu- 
lar slot at the front of the machine and is se- 
cured with a single clip. The Nikon N- 
20(X) is simple to load— anybody who’s 
ever taken vacation pictures shouldn’t 
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HowtDproject 


Polaroid introduces three new ways to create 
super high resolution 35mni slides or overhead 
transparencies right off your PC. In color. In 
house. In minutes. 

PalettePlus 

The PalettePlus Computer Slide Maker gives 
you everything you need to create presentation- 
quality instant color prints, instant or conven- 
tional 35mm slides, or overhead transparencies 
off your IBM PC, AT or XT. The distribution 
chart (Fig. 1) was reproduced by PalettePlus 
on Polaroid High Contrast PolaChrome Instant 
35mm Slide Fibn. 

Hiito Palette 

The new low cost Thrbo 
Palette produces color 
prints. Instant or conven- 
tional 35mm slides and 
overhead transparencies 
with an apparent resolution 
of 2000 X 1340 lines. It works 
with the IBM AT, XT, PS/2, or any 
IBM compatible computer with a serial port. 
The pie chart (Fig. 2) was made using Thrbo 
Palette and Polaroid Type 691 small format over- 
head transparency film. The product overview 
(Fig. 3) was shot on new Polaroid Presentation 
Chrome conventional slide film. 

Bravo Computer 
Slide ]V^er 

The Bravo Computer Slide Maker creates 
super sharp color 35mm slides, with 2000, 

4000, or 8000 lines of addressable resolu- 
tion. It can be used with both IBM and Apple 
Macintosh PC’s. The architectural model 

"tolaroid" and "PolaChrome''* ® Polaroid 1988 



(Fig. 4) was made with the Bravo Computer Slide 
Maker using new Polaroid Presentation Chrome 
conventional slide film. The logo design 
(Fig. 5) was reproduced on High Contrast 
PolaChrome Instant 35mm Slide Film. And 
the seminar invitation (Fig. 6) has been gen- 
erated on Presentation Chrome. 

All of these Computer Slide Makers come 
with the Polaroid Good-as-Gold Guarantee — 
if you’re not fully satisfied with your computer 
slide maker, you may return the system within 
90 days for a full re^nd — no questions. Ask 
your dealer for details. 

For more information or a demonstration, 
caU 1 - 800 - 422-9001 ext. 402. For 
quality, speed and simplicity in com- 
puter graphics presentations, no one 
else can help you project a sharper 
image A.S.A.P — As Soon As 
- Polaroid instant images. 



Polaroid 
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800 - 2 M 


^f^^omputer Pn 

ITtO Stn Meadow C«K Rmind 


Bentky Turbo/10 

^^e*SysteiiiT'. . $599 

• Turbo-chaiged XT*-compalible 8088 
processor running at lOMHz or 
4.77MHz switchable 

• 640KB RAM 

• 5.25" 360KB floppy drive 

• Floppy drive controller 

• 150-walt power supply 

• Keyboard 


Base System, plus: 

30MB MiniScribe (65ms) . 

40MB MiniScribe (61ms) . 


$899 

$959 


f/i^^Srds 

AJ 1/O-Serial port and 
parallel port. 

Only $49 (Ikg. $S9) 

XT I/O-Serial, parallel, and 
game port, and clock/calendar 
with battery backup. 

Only $65 

Multifunction Cards 

XT-MFC-A six-ftinction expansion card; 

384KB RAM, serial port, paralld port, game 
ptm, clock/calendar with battery b^up, and 
utility software. 

Only $199 

AT-MFC-Stvports 64KB or 256KB chips. 
Includes serial and parallel ports. Comes i 
whh 0KB. Expandable to l.SME 

Only $99 

Memory Cards 

MEM-SK-Meimry afgaisiao can) lhai fits in 
a short slot and supports either 64KB or 256KB 
chqis. Comes wMi 0KB, expandable to 192KB, 
384KB. or 576Ka j 

Only ...$35j 

EMS-Expaitded-Memory-Specificalion card 
compatible with the Lotu^YIntel^'Microaoft* 
memory specification. Comes with (BCB, 
expandable to 2MB. 

XTEMSCnrd $99 

XT EMS Card $119 


8(S87 processing 
. . 1 tor )«nir XT 

CMy . . . $279 

Amazing prices on quality oonqxnen and- adB^ 
products. UPik. ground dapp i n g in the.cod fl DcmsL , 
U.S.A. Thirty-day, mon^-badc guannerttab|tt^ 
include return frei^). No aiuchai^ for MaswCaraT^ 
VISA. caa. or ciriuer's check. Rirane HXXVnahiBC- 
sily. and institution purchase orders yc cplsd 
approved credit. Prices am sulyect ID c' 
notice. One-year firahed wamn^. 

Order Toll Free 


Maa.>Pri. 8 a.iB. - 9 ps. Sat. 9 a.BE^^jtpjn. 
Omoioer Soppart: Man.-Fri. 9%BI. - S>.ni. .4 


System includes: 

• AT*-compaliblc 80286 processor running 
at l2MHz or 6MHz 

• 0 wait states 

• 1MB RAM 

• 5.25" I.2MB floppy drive 

• Dual floppy/hard drive controller 

• 200-wall power supply 

• Keyboard 

Base System, plus: 

40MB Seagate* (28ms) .... 

70MB MiniScribe* (28ms) . . $1659 


• AT-compatible 80286 processor running at 
K)MHz or 6MHz 

• 512KB RAM (expandable to IMB) 

• 5.25 " I.2MB fl(^^ drive 

• Dual f1<^>py/hard drive controller 

• 200-watt power supply 

• Keyboard 


Base System, plus: tf. , y* -* n 

40MB Seagate (28nis) .... 

70MB MiniScribe (28ms) . . $1559 


XT Hard Drives 


Inctudes: • a half- 
height Winchester 
hard disk * hard 
disk controller 
• cables • soft- 
ware * mountit^ 
hardware * illus- 


20MB MiniSOTbe (6Sins) 
30MB MiniSoibe (65ms) .... 
40MB MiniScribe (61ms) 


$279 


$339 


$379 


$99 

$109 


SL25' 3«0KB nopiv Drives 
For XTs 


Bor A‘E 


AT 

Hard 

Drives 


• Um Price 

• High Qualilv 

• High K’rftirmaiKe 

• High-Capacity Storage 

• ()ne-\ear Limited Warranty 

40MB Seagate (28ms) $439 

43MB MiniScribe (25ms) . . . . $459 

71MB MiniScribe (2Sm.sl (Keg. $M9) $569 


More Computer For Less Cash 


Bentley 286/12 Bentley 286/10 


Base System . . $1095 Base System 


$995 
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■ DIGITAL FILM RECORDERS 



The Lasergraphics Film Recorder lest unit came with an easy-todoad Nikon camera — anybody 
who's ever taken vacation pictures should have no trouble using it. The recorder is also smart 
enough to alert users when film has run out during batched film exposures. 


have any trouble — and it advances auto- 
matically. And you needn’t worry about 
tunning out of film at a crucial point during 
batched file exposures: if this occurs, the 
two LCDs will flash until you remove the 
film and reload the camera, at which point 
the LFR will automatically continue. 

One of the LFR’s major assets is its 
flexibility. The machine can accommodate 
a number of different hardware and soft- 
ware needs. For example, it works with 
several file languages, including the de- 
fault Lasergraphics Language, Hewlett- 
Packard Graphics Language (HPGL), 
Graphic Software Systems Computer 
Graphics Interface, VideoShow, and 


Targa image files. The LFR can be config- 
ured to an addressable resolution of either 
4K or 2K. With an optional interface, the 
LFR will support a Macintosh and a PC si- 
multaneously. 

The Lasergraphics system also offers a 
wide range of choices pertaining to output 
quality. Users can not only choose be- 
tween the 2K and 4K resolutions but can 
also specify one of two separate settings 
for Ektachrome ASA/ISO 100 film: 
“fast," which uses 2 million colors, is in- 
cluded so that users can save time on less 
important images; and “fine,” which 
makes available the full range of 16 mil- 
lion colors. 


The fine and fast mode settings have 
limited use. In the PC Labs tests, it took 1 
minute 30 seconds to produce the simplest 
text chart, TEXTl, in fast mode; in fine 
mode, it slowed to 2 minutes 10 seconds. 
However, 1 found that as the complexity of 
the image increased, the difference be- 
tween the two speeds decreased — the 
complex GRAPH2 file took 26 minutes 49 
seconds in fast mode and only 4 seconds 
more in fine mode. In addition there was, 
to my eye, no discernible qualitative dif- 
ference between the two. 

Once set in motion, the LFR goes about 
its business efficiently and' quickly, with 
little fuss or bother. It handled the files pro- 
duced by Mirage without a murmur, and 
the output was quite satisfactory. Colors 
reproduced well, although they seemed a 
bit muddy when compared with those of 
more expensive film recorders. Back- 
ground gradations were soft and evenly 
shaded, although banding was a bit more 
visible than in more expensive machines. I 
had absolutely no complaints with the text: 
the lettering was precise and well-defined, 
with sharp edges and smooth curves. 

In May 1988, Lasergraphics touted its 
new LFR as the first to offer fast, board- 
room-quality output for under $10,000. 
Only a few months later it already had 
some rivals on the horizon. Nonetheless, 
this powerful and flexible machine is defi- 
nitely still in the running. 

— Barbara Krasnoff 

MATRIX INSTRUMENTS INC. 

Matrix PCR 

The Matrix PCR is the most expensive of 
the lower-priced film recorders. It costs 
$13,790 or $14,290, depending on wheth- 
er you choose the MVP-PC or MVP-Star 
add-in board. Although these prices are 
several thousand dollars more than the 
PCR’s closest competitor, the numbers 
shouldn't scare you. For the PCR’s rela- 
tively lofty price, you get superior resolu- 
tion and color in your slides — clearly the 
best of the film recorders reviewed here. 

The PCR is the only film recorder in the 
group that doesn’t perch on your desk. It 
stands 3 feet tall, on wheels, and has a 
slightly angled control panel at the top, ris- 
ing vertically above its rectangular body. 
But it takes up only a 1 Vi square feet of 


PC MAGAZINE ■ FEBRUARY2 8, 1989 
229 



Think 
You Can't 
Afford A ^ 
PostScript’ 
Printer? 

For Just 

$195 

NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
Ony^'^ANY Printer 



Interpreter for the IBM PC 

Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet; 

Canon LBP-8II, Bubblejet BJI30; 
Epson LQ and FX; Toshiba 24‘Pin: 

IBM ProPrinter, Quickwriter; NEC Pinwriter 

High Quality Scalable Outline Fonts Included 
GoScript - SI95 ■ Includes IS Fonts! 
GoScript Plus - $395 - Includes 35 Fonts! 

GoScript Software, 
the Low-Cost PostScript 
Language Printing Solution 

ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

Exclusive European Distributors: 
Graphic Sciences Limited. Surrey. England 
TB.: (01) 940*9480: FAX: (01) 948-2851 

^..laserGo, Inc 

( ^ TEL; (619) 530-2400 

FAX; (619) 530-0099 

9235 Trade Place. Suite A, San Diego. CA 92126 
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■ DIGITAL FILM RECORDERS 



For the Matrix PCR's lofty price {about $14,000), you get superior resolution and color in your 
graphic slides — clearly the best of the film recorders reviewed here. It takes a big machine to get 
top performance: the PCR stands 3 feet tall and weighs 42 pounds. 


floor space. It’s a good thing that it rolls 
around, because it weighs 42 pounds. 

One of the reasons the PCR is so big is 
the size of its internal CRT. The tube is 
more than 1 3 inches long and has a 7-inch- 


diagonal screen face. The sheer size of this 
tube helps the PCR create very sharp text 
and graphics. It operates at either 2K or 4K 
resolution, which is software selectable. 

Installing the board that controls the 
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■ DIGITAL FILM RECORDERS 


PCR can be a bit tricky. For starters, if you 
are putting the MVP-PC (Matrix Vector 
Processor) board into a computer with 
640K of RAM, you first have to reduce the 
memory to 512K because the MVP-PC 
board requires the space in memory be- 
tween 5I2K and 640K for its operation. 
However, the MVP-Star board, which at 
1 2 MHz is a faster version of the 8-MHz 
MVP-PC, does not use that 128K conven- 
tional memory space, thereby eliminating 
any memory conflicts. 

There are four sets of jumpers on the 
MVP boards. The factory settings are fine 
ifyou’re using an IBM PC-XT or l(X)-per- 
cent compatible, but if you’re using an 
IBM PC AT, a compatible, or an AT&T 
6300, you'll have to change the jumper 
settings using pla.stic connectors with a 
short wire between them. Once this is 
done, you have to install a plastic guide for 
the back end of the board and connect a 
short GPIB cable to its side. Because the 


GPIB cable does not attach to the front end 
of the board and there is a nonremovable 
cover plate on the board, the cable has to 
loop over the other boards and out the ca- 
ble-cover-plate opening. The last thing to 


■ The Matrix PCR’s 
only installation 
requirement is to plug 
in the cables. 


do is connect the GPIB cable to the inter- 
face cable connected to the PCR. 

The PCR itself requires virtually no in- 
stallation. The camera is bolted into place 
just below the control panel, pointed 


downward at the internal CRT. All you 
have to do is plug in the power cable and 
connect the 6-foot-long interface cable. 

The software installation is somewhat 
arcane, making the first interaction with 
the recorder that much more ungainly. Af- 
ter you choose to run in foreground or 
background mode, you go through a series 
of prompted questions, a number of which 
are very technical — dealing with the guts 
of computing in a way that few business 
users will understand. Thankfully, almost 
all of the default settings are right for the 
IBM PC AT that we used to lest the ma- 
chine. The manual does a decent job of 
telling you which alternatives to pick with- 
out explaining such things as IR(^ lines, bi- 
nary and hexadecimal, notation, or disk in- 
terleaving. 

I ran the PCR in background mode and 
controlled the imaging process from the 
Mirage graphics program, so I didn’t have 
to reconfigure the controller software. If 


STOP WAITING 
ON TABLES 
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Matrix PCR 
Matrix InstninxMils Inc. 

I Kaniland Rd. 

Orangeburg. NY 10%2 
(800)852-85.^^ 

(9l4).%5-0l90(inN.Y.) 

List Price: $1.1.790 wiih MVP-PC graphics 
board; $14,290 with MVP-Slargrj|^ics 
board. 

Requires: 51 2K RAM. MVP board. 1(K) 
pcrveni XT or AT compatible with hard disk 
drive. DOS 2. 1 or later. 

In Short: The K'R delivers the fincsl-quali- 
ly slides of any rccivder under $ 1 5 .(KK) . It 
pnxJuces crisp images. siiKKMh (ext. aiuJ 
bright colors. Ht)wever. the I’CR sulTers 
from tricky iasiallalkwi. arcane controller 
software. aiHl a high price. Its performance 
results are unsurpassed for a film recorder in 
(his price range. 

CIRCI r 667 ON Hf ADCR Sf RVK.I CAHD ~ 


you choose to run in foreground mode, 
you can handle extremely large files, but 
your images have to be in Matrix's Scan 
Conversion Object Description Language 
(SCODL) before they can be shot. If 
you’re recording in background mode, the 
PCR driver in your graphics package does 
the conversion from its format to SCODL 
for you. 

In all, it takes somewhere between 40 
and 60 minutes to install the PCR — from 
the time you Uike it out of the box until it is 
ready to run. 

Tbe la.st bit of complication with the 
PCR came when I had to send the appro- 
priate switch files to the film recorder as 
part of the setup in Mirage. You must send 
two switch files: one selects 2K or 4K ad- 
dressable resolution, overriding the con- 
troller software configuration; the other is 
the compensation file for Kodak Ekta- 
chrome ASA/ISO 100 35mm slide film. 

Other switch files controlling the film 


recorder are sent as copy commands at the 
MVP subdirectory prompt. With them you 
can load the brightness and calibration ta- 
bles for Polaroid High-Contrast Pola- 
Chrome slide film, set large table sizes for 


■ Creating a batch 
routine for the PCR 
makes sending switch 
files much easier. 


processing thick edges or complex images, 
or force an immediate calibration. Besides 
giving you great flexibility, the switch files 
let you run other output devices from the 
MVP board, such as the Matrix TT200 


AND START 
COOKING 



Inboard™ 386/PC makes whatever 
software you run, run ten times faster. 

So you won’t 
have to stop and 
wait while your 
computer recalcs 
a spreadsheet. It 
also supports up 
to 5 megabytes of memon' so \'ou can 

Inboard is a tradenurk of Intel Coqr. 586 Is a trademark of Intel Girp. 6 1988 Intel Oirp. 


create even bigger spreadsheets. 
And it comes with a five-year 
warranty from Intel, 
the company that 
developed the 386™ 
chip. So why wait? 
Get our Inboard 
386/PC. j® 

And cook until done. Il 1l0l 
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■ DIGITAL FILM RECORDERS 


thermal transfer printer or the Hewlett- 
Packard LaserJet Plus. You can create a 
batch routine to make sending switch files 
much easier. 

Once all the configuration work is out 
of the way, the PCR operates in a very 
straightforward manner. The Pentax cam- 
era body included with the PCR is easy to 
load. After pulling the film across the cam- 
era so it lines up with the sprocket teeth, 
you close the camera and press the Func- 
tion and Select buttons on the control pan- 
el, one after the other. This automatically 
advances the film to the number-one hrame 
position. 

The three buttons on the front panel of 
the PCR — ^Function, Select, and Reset — 
allow you to use some of the internal func- 
tions without going to the software. For 
example, you can unload the film, enable 
the automatic calibration, set GPIB ad- 
dresses, or record certain test patterns. The 
Reset button resets the system and moves 


the colored glass lenses to the neutral posi- 
tion. LED lights on the front panel tell you 
when the recorder is shooting a frame and 
which color lens is active, as well as indi- 
cating faults and errors. 

■ The slides the 
PCR produces are truly 
wonderful — ^in either 
2K or 4K resolution. 


The slides the PCR produces are truly 
wonderful — in either 2K or4K resolution. 
The edges of images and text characters 
are sharp and clear, with only the slightest 
hint of roughness in curving forms in 2K. 


You can also see some faint banding in 
graded color backgrounds in 2K. In 4K 
these imperfections vanish. 

The speed of the PCR also changes 
when you move from 2K to 4K resolution. 
In 2K the recording is relatively fast — our 
simple text slide, TEXTl , took a little over 
2 minutes to expose. But in 4K this sanre 
slide took well over 7 minutes — a bit on 
the slow side. Our most complex slide, 
GRAPH2, showed less variance, taking 
about I S minutes to record in 2K and about 
20'/2 minutes in 4K. 

The colors in both resolution modes are 
evenly saturated, bright, and true. Part of 
the reason for the fine coloring is that the 
PCR recalibrates itself automatically on 
start-up, and reset, and after every five 
frames or 1 hour, whichever comes first. 
The PCR handles a color palette of more 
than 16 million colors and will print up to 
256 on a slide. 

Although the PCR is on wheels, it is 
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very stable. Even when 1 jostled it severely 
and pushed it around during recording, the 
slides were unaffected. 

The PCR is not a snap to install and 
configure, and it’s expensive. But if your 

■ No film recorder 
under $25,000 
can beat the Matrix 
PCR for quality. 


main concern is quality, there is none bet- 
ter — unless you’re willing to spend at least 
$23,000. Its images are crisp, its text is al- 
most perfectly smooth, and the colors are 
rich, pure, and bright. If you do a lot of for- 


mal presentations, this machine is an ex- 
cellent choice. — ^Henry Fersko-Weiss 

MATRIX INSTRUMENTS INC. 

Matrix ProColor 

The ProColor, which shipped in July 
1988, is the most junior member of the 
Matrix family of digital film recorders. Its 
price tag of $7,990 is about half that of its 
brother recorder, the PCR, and one-quar- 
ter that of the QCR. But like the other Ma- 
trix recorders, the ProColor produces ex- 
cellent slides — only somewhat less 
excellent than the PCR and at a tad slower 
speed. 

There is very little family resemblance 
between the ProColor and its brethren. It 
isn’t a floor model, as are the PCR and 
QCR. Instead, it is shaped like a micro- 
wave oven and is intended for the desktop. 
Since it takes up 20.5 inches by 14.7 inch- 
es, you’ll need a large desk. It also weighs 



Matrix ProColor 
Matrix Instrumeni-s Inc. 

I Rumland Rd. 

Orangeburg. NY 10%2 

(800)852-8533 

(914) 365-0190 (In N.Y.) 

Lis! Price: $7,990 with MVP-PC graphics 
btiard; $8,490 with MVP-Star graphics 
board. Cables and software included. 
Requires:5!2K RAM, MVP board. 100 
percent XT or AT compatible with hard disk 
drive. DOS 2. 1 or later. 

In Short: The ProColor is the latest addition 
to the Matrix line of film recorders. Like the 
PCR. installation and software could be im- 
proved. but they are offset by excellent re- 
sults. The ProColor produces very fme slide 
output in both 2K and 4K resolution. With 
good colors and clear text, it's probably the 
best value for its price range. 
CIRCLE6C60NREA0ERSERVICECAR0 


DO 

SOMETHING; 



The next time your computer keeps 
you waiting, fill out this coupon. And 
find out how you can make whatever 
software you run, run 10 times faster. 

® 1988 Intel Corporation. Inboard is a trademark of Intel (Corporation. 


And if you really, reallv can’t wait, call us at 
1-800-538-3373. CIRCLE 517 ON READER SERVICE CARD 
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■ DIGITAL FILM RECORDERS 


THE MmUS FILMPRINTER ADVANCES 
THE STATE OF THE ART 


A ll digital film recorders operate with 
the same basic hardware: an internal 
CRT, a color wheel, a lens, and a cam- 
era. What distinguishes one from another 
is the imaging technology. Last October, 
however, Mims Corp. introduced a film 


recorder with a new technological ap- 
proach: direct digital imaging. This gives 
the Mims FilmPrinter digital control over 
the computer interface, dot positioning 
on the internal CRT, and dot recording. It 
also promises rich, true colors across a 


palette of more than 16 million, and it of- 
fers an addressable resolution of 8K — the 
highest of any desktop model. 

The Macintosh version of the Film- 
Printer shipped first; a PC model is due 
out this quarter. Both should retail for 


TTH Inside the Black Box: 

ProColor vs. FilmPrinter Technology 


Matrix ProColor 


The Matrix ProColor uses the conventional configura- 
tion associated with film recorders. The 35mm camera 
body is mounted in the front of the chamber that houses 
the color wheel and the CRT. The CRT provides resolu- 
tions of up to 4K on a 7-inch-diagonal screen. On the left 
and right sides of the unit are the iogic boards and the 
power suppiy. 


Mirus FilmPrinter 


The design of the Minis RImPrInter is very sieek 
and compact. Uniike the ProColor, it has a camera 
mounted on top of the unit yet inside, keeping it hidden 
and protected. (Here we show the camera suspended 
in position but without the plate that normally secures it 
in place.) Because the camera is mounted on top with 
the lens pointing down, a mirror is used to reflect the 
Image from the CRT to the camera at 90 degrees. The 
CRT is a smali, high-resolution 7-inch tube with a 2V2- 
inch-diagonal screen. As shown in the detail shot, it 
uses a sliding color panel rather than the conventional 
color wheel that most film recorders use . 
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Minis fllmPrinter 
MinisCorp. 

445 S. San Antonio Rd. 

Los Altos, CA 94022 

(800)654-0808 

(415) 949-5544 (In Calif.) 

List Price: $5,895 (with Minislmage- 
DOS). Mirusimage Windows, $295. 
Requires: 512K RAM, parallel poit. 
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$5,895 . An OEM version of the PC mod- 
el will be available from Polaroid first. 
The Polaroid machine, called the Bravo 
Computer Slide Maker, has a different 
outer skin and a slightly higher price: 
$5,995. (These preliminary prices are 
subject to change.) 

Although we could not see a produc- 
tion version of the FilmPrinter, we did 
test a late preproduction version. The 
color tables were still being worked on at 
the time, but the resolution was excel- 
lent — rivaling that of the best desktop 
film recorders on the market. Just before 
we went to press, Mims shot our com- 
plex graphics test slide at its factory. The 
colors were evenly saturated and tme to 
the original image at every resolution set- 
ting — indicating that the color tables had 
finally been perfected. 

HKH resolution To get so many 
colors at such high resolution, the Film- 
Printer uses digital techniques to position 
the dots on a proprietary internal CRT. 
But what really distinguishes the Film- 
Printer is its dot-recording technique. An 
electron beam of constant intensity is di- 
rected at dots in a line to illuminate them. 
To create different colors (different in- 
tensities of light filtered through the color 
wheel), the electron beam is mn across 
each line repeatedly. 

A fully saturated color on 35mm 


ASA/ISO 100 Ektachrome slide film re- 
quires the electron beam to make about 
300 passes of a line. By eliminating ana- 
log modulation of beam intensity, the 
FilmPrinter achieves a great deal of pre- 
cision in mapping colors. 

The downside of this approach is that 
it takes longer to record die image; the 
FilmPrinter is slow. By limiting the reso- 
lution, however, users have some control 
over the speed. The FilmPrinter offers 15 
different resolution selections, from 600 
dots per line up to 8K. The lower the res- 
olution, the faster the speed. The quality 
of the images is so good that a 2K setting 
produces slides equal to the 4K resolu- 
tion of some other recorders. For infor- 
mal presentations, even lower resolu- 
tions may be acceptable. 

SLEEK DESIGN The people at Mirus 
have also paid a lot of attention to the 
FilmPrinter’s packaging. The internal 
CRT is small, so the recorder’s box is 
only 19.1 inches wide, 8.5 inches deep, 
and 5.5 inches high. It weighs 16 
pounds. The camera is set into a well on 
the top of the recorder, along its width. 
Because the camera points downward, 
perpendicular to the internal CRT, a mir- 
ror reflects the image onto the film. The 
camera well is covered by a hinged plas- 
tic top, hiding the camera from view, so 
the recorder doesn’t look out of place on 
a corporate desktop. 

The menu-driven controller software 
for the FilmPrinter will come in Macin- 
tosh, DOS, and Microsoft Windows ver- 
sions. It will accept images in AutoCAD 
.DXF format, .CXjM, HPGL, Lotus, and 
VideoShow .PIC format, and Zenogra- 
phics’ .ZGM. 

If the FilmPrinter’s production ver- 
sions deliver on all its promises, this 
could be a very important machine. It 
combines the widest possible range of 
colors with extremely high addressable 
resolution and a very competitive price. 
Look for it. — ^Henry Fersko- Weiss 


38 pounds, so you’re not likely to be lifting 
it on and off your desk regularly — unless 
you make it part of your exercise regimen. 

Like the PCR, the ProColor is con- 
trolled by the MVP board and software. 
So, also like the PCR, the installation and 
configuration are somewhat “techy” 
(read the PCR review for details). But the 
manual for the ProColor is much friendlier 
than that for the PCR. Its 46 pages are 
abundantly illustrated; it is clearly written 
and includes a list of error codes, a glossa- 
ry of terms, and an index. 

The ProColor comes standard with a 
35mm Pentax camera. The camera body is 
embedded in a metal plate, with a fixed 
lens on the other side. The plate fits into a 


■ Although the ProColor 
is very new to the film 
recorder market, it can 
work with more than 
30 graphics programs. 


recessed area on the front panel and is se- 
cured with a ring clip that is easy to turn, 
although placed in a slightly awkward 
position — too close to the top of the cam- 
era. A short cable with a keyway connec- 
tor plugs into the front panel to complete 
the camera installation. 

The Polaroid 3x4 Instant Camera, 
costing an extra $1,095, also works with 
the ProColor. You can use it to proof pic- 
tures before making slides or to print hand- 
outs to accompany a slide presentation. 

On the front of the ProColor are three 
LED lights: Power, Busy, and Error. The 
yellow Busy light pulses very rapidly 
while a slide is being recorded. If you 
watch it carefully, you can tell when the 
color lenses change because the light goes 
out briefly and you can hear a clicking 
sound inside. The ProColor also uses a 
beeper to signal you for certain conditions. 
After start-up or reset, a V 2 second beep 
tells you it’s ready to use. Four short beeps 
indicate the end of a recorded image, a 
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The Matrix ProColor got a score of ‘ 'Excellent' ' in the PC Magazine slide show competition on the 
simpler text and graphics images— not bad for the junior member of the Matrix family of recorders 
whose price of $7, SW is about half that of the Matrix PCR . 


continuous series of short beeps tells you 
that the recorder is out of film, and a series 
of long, warbled beeps indicates an error. 

The slides produced by the ProColor 
are very good either in 2K or 4K resolu- 
tion. As with all film recorders that can 
shoot in both of these addressable resolu- 
tions, the difference is not dramatic. But 
the edges of text characters are somewhat 
fuzzier, border lines appear thicker, and 
there is more evidence of background 
banding when shooting the slides in 2K. 

Both 2K and 4K resolution modes pro- 
duce slides that are slightly less sharp than 
those from the PCR film recorder. The col- 
or in the ProColor slides is also quite good, 
with the colors recording very evenly. Al- 
though based on the same 16 million color 
palette and 256 colors per slide as the PCR, 
the ProColor renders slide colors that are 
slightly duller than those in the slides the 
PCR produces. 


One of the reasons for the differences 
between the PCR and ProColor is the inter- 
nal CRT — the tube in the ProColor is only 
about half as long. This makes it more dif- 
ficult to focus the beam of light accurately, 
and it leads to slightly larger pbcels. 

The ProColor is also slower than the 
PCR — but not by a significant amount in 
many instances. The simplest text slide, 
TEXTl, showed the biggest difference in 
recording time in 2K resolution: the Pro- 
Color took 3.73 minutes and the PCR 2. 17 
minutes. While the ProColor shot some of 
the slides in 4K resoltuion in almost exact- 
ly the same time, others were about 44 per- 
cent slower. Overall, the ProColor was a 
little slow with the simple images and fast 
with the complex images. 

Although the ProColor is very new to 
the film recorder market, it can work with 
more than 30 graphics programs because it 
uses the same board and controller soft- 


ware as the PCR. It comes with Times and 
Triumvirate fonts in normal and bold 
types, which can be used instead of soft- 
ware fonts. As with the other film record- 
ers reviewed here, using hardware fonts 
makes recording that much faster. 

To add to all its fine features, the Pro- 
Color has a 1 -year warranty — longer than 
any of its competitors. Given its $7,990 
price tag and the high quality of its output, 
it may not be too long before it outsells the 
rest of the Matrix family of recorders. 
— Henry Fersko-Weiss 

POLAROID CORP. 

Polaroid PalettePlus 

Polaroid ushered in a new era in home pho- 
tography when it realized that quick, 
cheap, and easy was more important to 
many people than high quality. It’s not sur- 
prising that it has had a good deal of suc- 
cess in bringing this same approach to 
computer-generated photography with the 
Polaroid Palette. Since its release in 1983, 
the Palette has garnered the support of 
more than 35 graphics packages, making it 
one of the most widely supported film re- 
corders on the market. The Polaroid Pal- 
ette — and its enhanced implementation, 
the Polaroid PalettePlus — produce lower- 
quality output than do other film recorders. 
But at $2,999, the price is lower too, mak- 
ing in-house computer-generated slides 
and prints a reality for those with limited 
budgets. 

A key element of the PalettePlus’ s suc- 
cess is its simplicity. Connecting the ca- 
bles, installing the camera, and loading the 
film are straightforward processes. 
There’s even a setup demo disk that guides 
you through unpacking and setting up the 
equipment step by step, giving you on- 
screen illustrations of how to hook up all 
cables. This should help technophobes feel 
more at ease. The demo covers only the in- 
stallation of the 669 film camera (used to 
create self-developing prints and transpar- 
encies), though, and ignores the 35mm 
camera. 

The PalettePlus is an analog film re- 
corder and so woiics by intercepting the 
signal sent to your monitor and generating 
photographs from it. (It is the only analog 
film recorder we review here.) This means 
the resolution of your monitor limits the 
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YOUR nvoRm keyboard... 

GUARANIEED! 

25% SMAILER FOOTPRIlir. 



That’s right. Guaranteed. 

Ri^t off the bat, you’re going to 
wonder what to do with all that extra 
desk space. Then you’ll start typing 
and you won’t believe it. 

If it sounds like we’re excited about our 
new ko^board, you’re right. 

As soon as you get your new ZEOSVRS 
keyboard, sit down and plug it in. 

The first thing you’ll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reducid Size) keyboard is more than 25% 
smaller \hsn regular 101 Enhanced key- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That’s what we’re talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you’ve ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn’t the only thing you’ll notice. This 
keyboard is what speed typing is all about. 
Our new multi-key wffover feature can han- 
dle typing speeds in excess of 100 words 
per minute. 

\bu not only get the best keyboard made, 
but you also get that extra ZEOS ralue. Like 
an anti-static dust cover at no additional 
charge. Our famous ZEOS Full \fear 
Warranty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoyitig your new ZEOS/RS key- 
board ri^t away. Order yours now! 


ONLY $89.95 


The ZEOS /RS Keyboard, 
Check These Features! 

> 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 

■ Multi-key rollover every speed typist 
will love. 

■ Superb Mechanical Tactile feel with 
the perfect "Click." 

■ Fully XT/AT and PS/2 compatible. 

■ 30 day full money back guarantee and 
one year warrant. Anti-static dust 
cover included at no additional charge. 


ORDER NOW TOU FREE 
800 - 423-5891 

open days, evenings and weekends. 
FAX Orders Dial: 612-633-2310 
In Minnesota Call 612-633-4591 
MasterCard, VISA and C.O.D. 
5305th Avenue NW, St. Paul, MN 55112 
Se habla Espanol. 
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A Special Note from the 
Prudent of ZEOS International: 

Why sell our own kQrboard? 

Well, as you probably know, ZEOS 
makes some of the best ’286 and ’3^ com- 
puter systems around. We sell thousands 
of them. 

Not too long ago we started to notice 
something. People who bought computers 
from us were cdling back to order extra key- 
boards. Vfe decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually goiiig 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people mi^t like to 
replace their old keyboards too. That’s why 
we ran this ad. 

I am personally asking you to give this 
keyboard a try. If you don’t like it, we’ll refund 
every dime you paid. Guarantee. 

Greg Herrick, President 
ZEOS International, Ltd. 



Please add $5.00 for shipping & handling. Your ZEOS keyboard comes with the standard 6* coiled cable. Hir an additional 10' cable extension (16' total) add $10.00. ZEOS keyboards use the standard 
IMN type connector as do most compatibles. If you’re not sure, contact your computer retailer. R>r P^2 style connectors add $15.00 
XT. AT and PS/2 are trademancs of IBM Corporation. (Yices are sul^t to change without notKe. Call nr complete warranty details. Available in 12 languages, call to verify stock. 

ZEOS is a puMidy traded company MPLS/ST WMJL Lt^al OTC. 
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DAZZUNG PBffOKMANCE, 



COMPUTE 12MHz '286 
WITH 32MB HARD DRIVE 


OHLY $1395.00 


•7B61SS 


■ 80286-12 CPU, 6/12 MHz Dual ^ed, KqIxI. Selectable. 

■ Zero-Wait State DRAM, 512K expandable to 4MB on the 
motherboard (16MB Astern Total). 

■ Fast 32MB Seagate 138R Hard Drive with auto-park, 
1.2MB Floppy Drive. 

■ Ultra hi^ speed Hard/Floppy controller. 1:1 interieave, 
800 KB/sec transfer rate. 


■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. EGA & VGA optional. 

■ ZEOS Enhanced Keyboard, Pleasant TactileA^lick Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 80287 support. 

■ 5 B^ Case, Security Lock, LED indicators. 


Hi COST/PERfORMAIKE COMPARISONS 
ZEOS IS YOUR #iyALUE... 

PC Magazine says “c(Hnparing the Zeos with a typical 
clone is a bit like comparing &e ^ce Shuttle booster 
rocket with a helicopter rotor.. .If you’re looking for one of 
the fastest rides arotmd at a down-to-earth price, don’t 
pass up the Zeos. Solid construction, flexible design, and 
escape-velocity performance make it a t(q)flight d^ice.” 

l6MHz and ZOMHz 
'286 HARD DRIVE SYSIHIIS 

■ 286/16— Complete 16MHz tystem with 1MB RAM on 
board and Hi^ ^leed 32MB Hard Drive. Faster than a 
’386 16MHz when running 16-bit software! 

ONIY $1895.00 

■ 286/20— At 20MHz, it’s the fastest Complete with our 
32MB, 33ms Hard Drive and 1MB RAM. This is what 
Dazzlii^ ^ed is all about OUT $2095.00 



•7B6in 


DAZZLING PERFORMANCE 
INCREDIBLE PRICES. 

Can you believe it? Yes, 
you can! 

WeVe proven it to thou- 
sands and we would like to 
prove it to you. ZEOS* sys- 
tems are sold complete, ready 
to plug in and fly right out 
of the box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com- 
puter comes to you factory 
direct, fully assembled, 
bumed-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually, ^ht 
to your own specifications. 


And our quality and per- 
formance are second to none. 

We don’t just say it. We 
guarantee it. That’s why 
your new ZEOS system 
comes with a Full Onelfear 
Limited Warranty and our 
30 day Full Refund Satis- 
faction Guarantee. 

So pick out your dream 


All prices and specificaliuns an* .subject lu change without notice. I1ea.se call for current detaiLs. (!dl for complete warranty details. 
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ma^minaas. 

COMIPIETE '386 VERTICAL SYSTEM. 

64MB DRIVE! 

0NLY$2995XM> 

(20IIVIiiidd$500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus; 

■ Hi^ speed Zero-Wait 64K SRAM CACHE 

■ 1MB of 32-bit RAM ^tem expandable up to 16MR 

■ 64MB Seagate Hard Drive. 

■ 80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 

Ask about our .25A JJAHhrsystonis. Now Shipping! 


COMPLEn 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495.00 

(20MHz add $500) 

■ High speed Zero-Wait 64K SRAM CACHE 

■ Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

■ 1MB of RAM Expandable to 16MB. 

■ 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

■ Ultra high speed Hard/Floppy controller. 1:1 interieave, 
800 KB/sec transfer rate! 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Tactile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ ClockA^alendar with Battery Backup. 

■ 2-32, 4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 




machine and order it now 
with confidence. Dazzling 
performance and incrediWe 
prices await you. Guaran- 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 

CIRCLE 721 ON READER SERVICE CARD 


without drives, etc. 

■ EGA AOV Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Many other drives and op- 
tions are available. Call 'foil 
Free for details, 800-423-5891 


ORDER NOW TOIL FREE 
800 - 423-5891 


FAX Orders Dkd: 6126332310 
In MinnesDki OHL 612S334591 
53050tAve. NW.SLPtiuL MN 55112 
Open days, etettir^ and ueef^tids. 


MasterCard, and COIX 
Se hahlit EspintnL 



/.R(iSlnipnvui<>nal.Lld..V)l>.>ih.A\enu<'.NW.Si.Puul.MNV>||2.ZI'3>SbiHpul)lirlvir»(li-<in>m|Mn>:MI’LS.ST.PAI'LLi>cia(m'. 




WHEN FT SEEMS UKE 
THERE'S NO WAY OUT... 


You need Currents. The remarkable 
new Personal Information Manager 
that will lead you out of the maze of 
facts and figures that clutter your 
world — into a position of total man- 
agement control. 


A program so flexible you can 
organize information more easily 



than ever before. With powerful data 
management facilities you can use 
to store and track data according to 
your specific needs. So you're never 
locked into anyone else’s design. 

Advanced software technology that 
gives you — through multiple win- 
dows — the power to navigate 
through a maze of information. So 
you can analyze intricate patterns 
and relationships from fresh new 
perspeaives. Or find precisely what 
you're looking for. Track people and 
projects in the format you define. 
Even generate strategies and plan 
viable new solutions based on past 
performance. 

An extraordinary range of interre- 
lated tasks you couldn't do on a 
personal computer before. Now 
performed with lightning speed and 
outstanding graphics. To make your 
job easier and more fun. And your 
time more productive. 



An easy, time-saving, smart way out — 
into the interface of tomorrow. 
Currents. The amazing new Personal 
Information Manager that will lead 
you into the future. 


To order or for more information 
please call 201-530-4666. 


JENSEN JONES MC. 

Parkway 109 C^ce Center 
Newman Springs Road 
Red Bank. NJ 07701 
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■ DIGITAL FILM RECORDERS 



The Polaroid PalettePlus offers a classic tradeoff: it produces slides of noticeably lower quality 
than the competition, but it does so much faster and at a far lower cost. Another advantage is 
simplicity : setup and operation are straightforward and easy . 


output resolution. The PalettePlus can fill 
in the areas between raster lines to increase 
the resolution on CGA systems to 640 by 
400. and it boosts the resolution on EGA 
systems to 640 by 700. But it still falls well 
short of the 2K or 4K horizontal resolu- 
tions standard with digital film recorders. 

With an EGA system, you're limited to 
1 6 colors in a single picture, although four 
different color palettes allow 72 available 
colors altogether. 

You can send images to the PalettePlus 
directly from your graphics package, se- 
lecting all options such as film type and ex- 
posure from within the package. Or you 
can use the controller software to call up 
graphics files saved to disk in the correct 
format. The program lets you preview the 


picture on-screen and alter the colors if you 
wish. You can al.so alter camera settings 
and then send files to the camera one at a 
time or in batches. 

If you should ever want film output 
from a graphics package that doesn't sup- 
port the PalettePlus. you can turn to the 
memory-resident screen-grabber utility in- 
cluded with the film recorder. Once this 
utility is loaded in memory, you can start 
your graphics program (or any other type 
of software) and work with it normally. 
When you have a screen ready to save, a 
two-key combination calls up the screen- 
grabber menu. This lets you send the im- 
age to the PalettePlus, to your printer, or to 
a disk file. You can even edit each color in- 
dividually, with the changes shown imme- 


i^FACT FILE 


I’olaroid Palettellus 
Polaroid Coip, 

Prvscniation PtxxlucLs Group 
575 Tkxhnology Sq, 

Cambridge. M A 021.^9 
(8(K)) 225-1618 
List l»rice: $2,999 

Riifuires: 5I2K RAM. serial port, graphics 
card, and nH>niU>r. 

In Short: TTk* Polaroid PalctlcPlus canni>i 
compete with high-rcsolution film recorders 
when It conws to output qualit> . But its low 
price, easy-uvuse design, and great flexibili- 
ty make it hard to heat if high-quality output 
isn’t yiHirpnmary ctmeem. Siiftware rnH 
copy protected 

anCLLeSSQNRFADERSERV^C^ 


diately on-screen. The resolution of any 
resulting photographs will be the same as 
that of your monitor. 

The PalettePlus comes with a pack film 
back for exposing Type 669 instant color 
print or Type 691 mini-overhead film for 
producing prints and transparencies and a 
3Smm camera for creating slides. Neither 
camera has a viewfinder, and the 35mm 
camera has no setting controls or film ad- 
vance button. This makes for less flexibili- 
ty but also means there's no danger of in- 
advertently setting the camera controls 
incorrectly. However, the 35mm camera 
does have automatic film loading, advanc- 
ing, and rewinding. And switching from 
one camera to the other is quite a simple 
matter. Polaroid also offers an optional 
CB33 camera back for exposing AutoFilm 
Type 339 film for about $300. Type 339 
film self-develops in normal room light 
without any need for peeling or liming. 

You also get a Polaroid 35mm Power- 
Processor for developing Polaroid instant 
slide film and a Polaroid 35mm illuminat- 
ed slide mounter. This means that if you 
use the included PolaChrome slide film, 
you can go from graphics files on-disk to 
finished slides in a matter of min- 
utes — without the need for a professional 
developer. But, Polaroid admits that you 
should use Kodak's Ektachrome ASA/ISO 
l(X) for best-quality output rather than its 
own PolaChrome film. 

As one might expect from a relatively 
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low-resolution film recorder such as the 
Polaroid PalettePlus, text and outlines of 
shapes tend to be jagged. The PalettePlus 
often compensates for its limited number 
of colors by resorting to fill patterns in- 
stead of solid colors. This gave the maroon 
background of our GRAPH 1 test slide a 
washed-out appearance and made much of 
GRAPH2 appear grainy. On the positive 
side, it reproduced shapes quite accurately 
and approximated the original colors fairly 
well within its limitations. It even gave a 
reasonable rendering of continuously gra- 
dated background colors. 

The Polaroid PalettePlus can’t compete 
with digital film recorders when it comes 
to output quality, but for ease of installa- 
tion and ease of use it can’t be beat. The 
huge number of graphics packages that 
support it, the screen-grabber program, 
and the equipment supplied for developing 
your own slides and prints offer certain ad- 
vantages. If price is a barrier and these 
things concern you mote than high-quality 
output, then the PalettePlus may appeal to 
you. — Robert Kendall 

PRESENTATION TECHNOLOGIES 

Montage FRl 

Back in March 1986, Presentation Tech- 
nologies came out with its first film record- 
er for the PC: the ImageMaker. This ma- 
chine, which received sparkling reviews in 
several publications (including this one), 
pnxJuced sharp, high-quality text slides by 



FILE 


Montage FRl 
Pre>cntalion Technologies 
743 Nonh Pasioriu Ave. 

Sunnyvale. CA 94086 
(800) 345-7050 
(408)749-1959 

List Price; $5,995, (S6.995 wiih 2MB RAM 
on Kascol II board). 

Requires: 256K. hard disk suggested. 

In .Short: Prescniation Technologies' new 
film recorder pnxluccs high-quality text and 
graphics slides that leave its older Image- 
Maker film rectirder silting in the dust. The 
Montage HR 1 operates in both Apple Macin- 
tosh and IBM PC environments. 

Ctncu 664 ON READER ^RVICE CARD 



The S5 , 995 Montage FRI can take a Polaroid 339 instant camera. But for quality slides you’ll 
want a 35mm camera. You’ll also want the 2MB of extra memory that Presentation Technologies 
sells for an additional $J .000 if you plan to do very complex graphics. 


projecting a beam of light through charac- 
ters on adisklike “font cartridge.” 

Times have changed, and although 
companies still need good text and simple 
graph charts, most are now expecting 
more flexibility for their dollars. In re- 
sponse to this new market, Presentation 
Technologies has added to its inventory 
the Montage FRl , at $5,995, a more con- 
ventional raster-based film recorder. 

The Montage FRl is a medium-sized, 
slick-looking unit. A front side-opening 
door hides the 35mm camera that comes 
mounted with the unit; there are instruc- 
tions for removing it if you want to replace 
it with a Polaroid 339 instant camera. On 
the right of the door are two LEDs: one 
green labeled On. and one red labeled 
Alert, which lights up only if there is a 
problem. The former blinks slowly during 
the 20-minute warm-up procedure, quick- 
ly during operation, and steadily when the 


machine is on but not in use. The unit 
comes with two helpful and well-illustrat- 
ed manuals, one each for the board and the 
recorder, making it very simple to get the 
machine up and running. 

The Montage FRl uses the same Laser- 
graphics Rascol II board as the LFR to in- 
terpret the graphic data and send it to the 
recorder via a high-speed parallel port. 
The board features the same software that 
Lasergraphics provides, including two 
controller programs. One program, specif- 
ically for the Targa board, contains option- 
al fonts, and the other allows you to change 
several default options, including lan- 
guage, film type, color saturation, and the 
number of colors the recorder will use. 
(The “fast” option will use only 2 million 
colors, while the “fine” option will allow 
you to use the full range of 1 6 million. ) Be- 
fore operating the recorder, you simply 
load the software into RAM, where it re- 
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PostScript Users 



EDITOR’S 

WHi CHOICE 


• Matrix ProCoior 



The ProCoior, from Matrix Instru- 
ments, manages to combine superi- 
or quality output with a reasonable 
price and the longest warranty in the 
industry — a formula that makes it 
the editor’s choice. But two other 
film recorders, Lasergraphics’ LFR 
ami Matrix’s PCR, were close con- 
tenders. Both of these recorders 
produced slightly better slides than 
the ProCoior did, hut they cost 
close to twice as much. Also, the 

LFR uses a proprietary imaging 
language that isn’t as well support- 
ed by popular graphics programs . 

The ProCoior offers a 2K or4K 
addressable resolution and a color 
palette of over 16 million colors. 

The slides it produces have sharp 
lines — with only a hint of the jaggies 
in angled lines — no blurring of te.xt, 
no handing, and evenly .saturated, 
intense colors. 

One of the main reasons for the 
ProCoior’ s excellent quality' is its 
7-inch (diagonal) intermil CRT 
screen. However, this CRT size con- 
tributes to its fairly chunky desktop 
.size. 

Because Matrix u.ses the .same 
MVP hoard and software for the 
ProCoior tiutt it uses for its QCR 
and PCR recorders, more than 30 
graphics programs have drivers for 
the ProCoior, making it one of most 
widely supported recorders avail- 
able. It is also well supported by dif- 
ferent levels of service contract and 
a 1 -year warranty. 

At a cost of $7, 990, the Pro- 
Color is quite appealing. 




mains invisible throughout the process of 
creating and outputting graphics to the film 
recorder. And like the LFR, the Montage 
FR 1 can support a Mac and an IBM PC si- 
multaneously. 

Presentation Technologies sends out 
the Rascol II board with half a megabyte of 


memory, adequate for most business 
slides. However, it does not suffice for 
more complex graphics; the unit choked 
on the PC Labs GRAPH2 test file, produc- 
ing a slide that was missing several ele- 
ments. Users who will be producing larg- 
er-sized files have the option of buying the 
system with up to 2MB of memory on the 
Rascol II board for an extra $1 ,000. Pre- 
sentation Technologies is also woiking on 
an addition to the software that will signal 
the user if there is not enough memory to 
produce the entire image. 

When you do have enough memory, 
the Montage FRl produces high-quality 
slides, though not quite as sharp as those 
produced by the LTO. Its timing was al- 
most identical to that of the LFR’s; the 
“fine” graphics were only slightly slower 
than the “fast” on the complex slides, 
making “fast” worthwhile to use only if 
you want to save a couple of minutes pro- 
ducing a slide of your next bar graph. 

Presentation Technologies has not 
abandoned its first film recorder and is still 
selling the somewhat updated Image- 
Maker Plus. Unfortunately, the machine 
has not changed much since its introduc- 
tion 2 years ago: although it can produce 
high quality text slides using certain soft- 
ware packages (for example, the compa- 
ny’s own Imagemate), it can handle only 
the most structured graphics and so is of 
very limited business use. 

We tested the ImageMaker Plus on the 
PC Labs simpler text file, TEXTl , achiev- 
ing rather unpromising results: it took ap- 
proximately 40 minutes to process a badly 
colored TEXTl test file (the same file took 
the Montage FRl about ZVi minutes), and 
it absolutely refused to handle either of the 
nontext files. 

It is certainly commendable when a 
company refuses to orphan a popular prod- 
uct. However, there may be few customers 
who will want to purchase the Image- 
Maker Plus for $4,995 when, for $1,000 
more, they can access the flexibility and 
power of the vastly superior Montage 
FRl . — ^Barbara Krasnoff IIB 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine. Barbara Krasnoff is 
a regular contributor to PC Magazine. 
Robert Kendall is a regular contributor to 
PC Magazine. 
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Now Your PC Software 
Can Speak PostScript! 

Trading Post is an inexpensive software 
utility that will show your PC software 
how to run your PostScript printer! Now 
you can turn out everything from 
spreadsheets to database repons on your 
PostScript printer — in any style you'd 
like! 

It’s Simple 

No switches! No emulations! Just print 
as you normally would. Trading Post 
lets you freely switch between software 
that supports PostScript and software 
that doesn’t. Trading Post handles the 
change for you — automaticatty'. 

Pick a Font, Pick a Size! 

Trading Post gives you complete control 
over your page layout. Pick a small size 
for reports. Or turn the page sideways 
for ultra-wide spreadsheets. 

Unconditional Guarantee 

For only $79. you can rely on PostScript 
for all your printing needs. And. Trading 
Post comes with a 30-day money-back 
guarantee, toll-free technical support, 
and free two-day shipping. Try it at no 
risk. 


Call: 

800 - 346-1353 

in California call 415-843-2234 
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Some views on why the NEC MultiSync 


There's a lot more to the new MultiSync” 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each 



the performance of the modes on 
practically any board. 


graphics board, we've devel- 
oped a monitor that enhances 



With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MPA and 



Computers and Communications 
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3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What's more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there's even a full 360 degree design. 

The way we see it, MultiSync 3D 


has dramatically raised the 


standards by which all other color monitors will be judged. 




WUliSync •• • t*gitt«r«d I'ademArk ol NCC Mom* Cl*cl'on>ci lUSAl tnc 


For literature, call 1-800-826-2255. For technical details call NEC 

Mac <1 •• • ragKiftd nadamatk oi Appi* C«n>pwt»« tnc 

Home Electronics (USA) Inc. 1-800-FONE-NEC. 

NCC Horn* Etacironct (USA) htc 

NEC 
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ning multiple frequency technology and cus- 


buy. MultiSync'' 2A. 


The first monitor that takes our award-win- 


NEC introduces the best VGA monitor you can 


tomizes it to the needs of the VGA user. 

Multisync 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 

a tilt-swivel base, for nearly 30% more viewing area than stan- 

dard 12 " screens, and a new cabinet that^s not only functional but is 
designed to look as good from the back as it does from the front. 
Multisync 2A. One super VGA monitor. 
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lhal’s also a SuperVGA monitor. 


But that’s only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. Multisync" 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user, MuItiSync 2 A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc, at 1-800-FONE-NEC. 

MuItiSync 2A. One SuperVGA monitor. 
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Just one memory module solves supply, capacity.^f. 
an^^ppe problems with one megabit technology 





2MB to SMB of hardware EMS memory in a single slot. 


[here’s no waiting for this zero wait-state 
expansion memory board. Using one meg- 
abit DIP RAM elements, the JustRAM/ATZ 
is available now! 

The densely populated JustRAM/ATZ packs from 
2MB to SMB of RAM memory in a single AT* slot. 
The low-profile design leaves adjacent slots free. 


disk driver, a disk caching driver, a print spooler, 
diagnostics and other utilities. 

On-board switches allow easy user selection of 
the I/O addresses used for expanded memory 
operation, the starting address for extended 
memory operation, capacity settings and backfill 
options. 


Utilizing true hardware EMS expanded memory, 
the JustRAM/ATZ can outperform software emula- 
tion of EMS by 80 to 1 . Ask 
before you buy; insist on 
hardware EMS memory. In 
addition to expanded mem- 
ory, JustRAM/ATZ may also 
be configured as extended 
memory, as backfill for con- 
ventional memory, or as a 
combination of the three 


types. 

Standard software de- 
livered with the 
JustRAM/ATZ includes a 
LIM/EMS 4.0 expanded 
memory driver, a RAM 
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JustRAM Hardware EMS Memory 
Outperforms Software Emulation 80 to 1 
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A leading manufacturer of computer hardware 
since 1969, MSC also builds MicroFrame 386'“ 
motherboards. Connect"" 
serial port expansion boards 
and other hardware to 
further enhance AT and 
PS/2* performance. 

Call or write today: 

1-800-525-7661 


3 Seconds 
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Hardware EMS Software Emutation 



Comparison based on a test program designed to simulate 
a large database sort. The test was devised and conducted by 
PC Magazine. (See "Expanded Memory Emulators" March 31. 1987.) 


"'JuMRAM. MtcroFrame and Connect are trademarks of Monotithn Systems Corporation 
“AT and are trademarks of International Business Machines Corporation 


‘ ' corpi 

84 Inverness Circle East 
Englewood, CO 80112 USA 
(303) 790-7400 
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Productivity 


■ UTILITIES ■ BOB FLANDERS 


File transfers 

lAST AND EASY 


Moving files between machines that lack a common disk format can present a formidable 
challenge. ZCOPY provides the answer with a versatile high-speed serial link. 


I magine, if you will, that a brand-new 
IBM PS/2 is sitting on your desk. All 
that 20-MHz 386 power is yours to 
command just as soon as you copy the files 
over from your old AT. Reality breaks into 
your reverie, however, when you realize 
that your PS/2 has no S'A-inch drive and 
your AT has no 3'/2-inch drive. Just how 
do you transfer your data to the PS/2? 

Fortunately, this issue of PC Magazine 
has also readied your desk, bringing with 
it the ZCOPY utility. ZCOPY lets you 
transfer data directly between machines 
through serial ports operating at high 
speed. This eliminates the problems that 
arise either when your computers lack a 
common medium or when the data files 
won't fit on a medium that they do share. 

As each file is transferred, it is checked 
for errors and its data is buffered and then 
written to the receiving machine’s disk. 
ZCOPY monitors the number of data er- 
rors it has to correct during the transfer, 
and if this gets too high, the program auto- 
matically resets the sending and receiving 
machines to the next lower speed. 

ZCOPY supports filename wildcards 
and it can be set to skip, automatically 
overwrite, or prompt the operator when a 
same-named file exists on the receiving 
machine. If a file is found that won’t fit on 
the recipient’s disk, ZCOPY can be set ei- 
ther to halt the program or to skip that file. 

In order to use ZCOPY, both your ma- 
chines must be reasonably IBM compati- 
ble and each must have at least one serial 
port. ZCOPY will work only with the 
COM I and COM2 ports. The two ma- 
chines must be connected via a null-mo- 


dem cable, as shown in Figure I . Note that 
unlike the DOS COPY command, 
ZCOPY does not allow files to be renamed 
as they are transferred. Further, unlike 
DOS’s XCOPY, the ZCOPY utility can- 
not create subdirectories on the receiving 
machine’s disk. Any subdirectory into 
which files are to be transferred must exist 


I*R()l)l'( Tivn V INDEX 


UTILITIES 

ZCOPY lets you move files easily 
between different computers. 
ENVIRONMENTS 
The “window procedure” function is 
often the core of the PM program. 
POWER PROGRAMMING 
Ray Duncan begins a series on file 
management. 

SPREADSHEET CLINIC 
Macros that save a cell pointer’s 
current position and return to it. 
USER-TO-USER 
Automatically track who boots your 
PC; how TYPE works with wil^ards. 
POWER USER 

Print footnotes in a different font and 

compressed type on a LaserJet. 

LANGUAGES 

Dial a phone with BASIC and a 

modem; interpret function keys. 

PC TUTOR 

Leam why the Abort option doesn’t 
work when accessing a floppy disk. 
CONNECTIVITY CLINIC 
Track NetWare log-ins and log-outs; an 
easier way to use 1-2-3 on a LAN. 


before the program is run. If ZCOPY is un- 
able to fmd a needed subdirectory, the pro- 
gram will abort with the appropriate error 
message. 

The easiest way to get a copy of ZCOPY 
.COM is to download it from PC MagNet, 
as explained in the accompanying sidebar 
“ZCOPY by Modem.” Since ZCOPY is 
itself the program you’ll subsequently use 
to allow machines with incompatible disk 
formats to communicate with each other, 
separate downloads onto each machine 
will simplify setting things up. The sidebar 
“Transferring ZCOPY Without a Disk- 
ette” provides an alternative, however, in 
the form of a relatively short DEBUG 
script that will let you transfer ZCOPY via 
serial ports. ZCOPY. ASM, the assembly 
language source code, is printed later in 
this article. To create ZCOPY.COM from 
the ZCOPY.ASM source code requires 
use of a macro assembler (IBM or Micro- 
soft, Version 2 or later) and the following 
commands: 

MASH ZCOPY; 

LINK ZCOPY; 

EXE2BIN ZCOPY ZCOPY.COM; 

If you don’t have a macro assembler but 
want to keyboard the program yourself, 
ZCOPY. BAS, also printed here, will 
automatically create ZCOPY.COM when 
you run it in BASIC. Both the .ASM and 
BAS files for ZCOPY are also available 
for downloading from PC MagNet. 

USING ZCOPY ZCOPY.COM must be 
invoked (and must therefore reside where 
DOS can find it) on both the sending and 
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the receiving machines. Its full syntax is 

ZCOPY source (target] ( /w) [ /n] ( /u] ( /o] 

[/a||/p)(/a| 

On the sending side the source is a filespec 
(filename, plus any needed drive and sub- 
directory information), and a target (either 
COM I or COM2) must be specified. On 
the receiving side the source is a COM 
port, and no target (other than a directory 
path) may be specified. ZCOPY allows 30 
seconds (the default) for the two machines 
to connect with each other; the program 
aborts if a timeout occurs. Again by de- 
fault, the program prompts the operator for 
confirmation before overwriting a same- 
named file on the receiving machine. 
Transferred files retain their original date 
and time under the default conditions. 

The various optional command-line 
switches allow you to tailor ZCOPY's op- 
eration to your specific needs. The /w op- 
tion may be used on either machine to in- 
struct that machine to wait indefinitely to 
connect rather than timeout at the end of 30 
seconds. If the /w switch is used, hitting 
Ctrl-Break tells the affected machine to 
stop waiting for the other node to come 
alive. 

ZCOPY initially tries to use a 1 15-kilo- 
bit-per-second transfer rate between ma- 


chines. The speed is successively stepped 
down if necessary until the two machines 
can be successfully synchronized. This de- 
fault starting speed corresponds to a value 
of I for the In switch. If you know that a 
particular machine won't work at such a 
high transfer rate, however, you can speci- 
fy a lower initial seeking speed by using 
other values for/n. The IBM PS/2 Model 
80, for example, has a maximum speed of 
57.6 kilobits per second, which is 12. The 
rates for /3 through /6 are, .successively, 
38.4, 19.2, 9,600, and 4,800 kbps. Note 
that the In switch, if used, must be used on 
the ZCOPY command line of both ma- 
chines. 

The /w and In switches affect the send- 
ing and receiving machines before the con- 
nection is established. The other optional 
command-line switch changes after the 
connection and may be entered on the 
ZCOPY command line of cither or both 
machines (they're ORed together) . For ex- 
ample, the command lines shown below 
(sending on tbe left, receiving on the right) 
are functionally identical: 

ZCOPY • . • com /U /A ZCOPY COH2 /P 

ZCOPY COM! /P ZCOPY COM2 /U /A 

The /u (Update) switch is used to permit 
.same-named files on the receiving ma- 


chine to be overwritten without the confir- 
mation prompt if the source file is newer 
than the destination file. To suppress the 
confirmation prompt on all files, regard- 
less of date, use the lo (Overwrite) switch 
option. 

The /a (Abort on Full) option stops the 
copying process immediately when the 
designation disk becomes full. (The de- 
fault condition simply skips that file and 
continues looking f^or a smaller one that 
will fit.) 

The /p (Pause) switch inserts a pause af- 
ter the connection between machines is 
made but before the transfer process be- 
gins. This is used to permit you to change a 
disk, for example. 

Finally, the /d (Date) parameter may be 
.specified to cause the receiving machine to 
put its own current time-date stamp on files 
transferred to it rather than preserve their 
original dating. 

UNDERSTANDING ZCOPY ZCOPY 
is actually two separate programs in one 
complete package. The first program is run 
on the sending machine, which becomes 
the master node. The master sends re- 
quests to the slave node to execute various 
functions and subsequently looks for re- 
sponses from the slave that indicate the re- 



The Null-Modem Cable 


T he null-modenr cable is simply two 
DB-25 connectors joined by a length 
ot cable. It eliminates the need for a 
modem when connecting two computers 
directly. The wires for pins 2 and 3 are 
reversed from one connector to another. 
This allows each computer to send data 
on what It sees as pin 2 and receive data 
on what It sees as pin 3. 

Pin 7 (the ground) is wired directly from 
computer to computer. Pins 4, 5, and 8 
(Request to send. Clear to send. Carrier 
detect) are wired together at each end, as 
are pins 6 and 20 (Data set ready and 
Data terminal ready). With these minor 
wiring arrangements, two PCs can com- 
municate directly without a modem. 


Connector 1 Connector 2 

Pin No. Pin No. 


• Transmit data 
■ Receive data 




Transmit data 4 
Receive data - 



Figure 1 : A null-modem cable connecls the serial ports of the sending and receiving machines when using the ZCOPY fde-transfer utility. 
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PRODUCTIVITY 


suits of those functions. 

The second program in the package is 
run on the rectiving machine, which be- 
comes the slave. The slave machine waits 
for a request block that contains the func- 
tion the machine is supposed to execute. 


After executing the function, the result of 
the function is sent back to the master ma- 
chine. 

Although its implementation is some- 
what complicated, ZCOPY essentially 
performs four functions: 


■ Speed seeking 

■ File send/receive with protocol 

■ Error handling 

■ Operator interface 

1 will discuss each of these functions in 
depth beginning with speed seeking. 


TRANSFERRING ZCOPY WITHOUT A DISKETTE 


N ot having a common medium can 
inhibit the exchange of programs as 
well as data files. You might even End 
yourself in this bind with ZCOPY — 
the transfer program itself may be on a 
medium that cannot be read by your other 
machine. If this happens, here's an alter- 
native: a DEBUG script that lets you 
transfer ZCOPY through the serial ports. 

(1) Connect the two machines togeth- 
er via the null-modem cable. You must 
know which communications prvts you 
are using. 

(2) At each machine, set the commu- 
nications port to the same communica- 
tions parameters by using the mode com- 
mand 

MODE COMl:120a,N,8,l 
-or- 

MODE COH2:1200,N,8,1 

(3) On the machine to receive 
ZCOPY, enter the script in Figure A 
(without the semicoloned comments) in 
DEBUG . Note: This must be done before 
activating the sending machine. 

(4) On the machine to send ZCOPY, 
follow the steps in Figure B. 

ZCOPY is now on the receiver ma- 
chine. — Bob Flanders 


A>COPy CON TMP.DBG 

Build the debug script 

n zcopy 

com 

Name of the received program 

a 5000 


Assemble at a high address 

CALL 

5016 

Get low character of count 

MOV 

CL,AL 

cl = low byte 

CALL 

5016 

. . Get high character 

MOV 

CH,AL 

CX * length of program 

PUSH 

CX 

. . save it 

MOV 

DI,0100 

di -> output area for program 

CALL 

5016 

Get program character 

STOSB 


Store it 

LOOP 

500E 

. . Loop until all received 

POP 

CX 

CX e length for write 

INT 

3 

. . return to debug 

ADD 

DX,+05 

dx •> line status register 

IN 

AL,DX 

al B isr value 

TEST 

AL, 01 

q. any data available? 

JZ 

5019 

a. no .. loop until ready 

SUB 

DX,+05 

dx -> data register 

IN 

AL,DX 

get the character 

RET 


return w/al » character 



blank line to stop, the assembly 

r dx 


set dx ... 

3f8 

;<== Note: Use 3F8 for COMl, 2F8 for COM2 

g =5000 


start the progr£un 

rip 


tell DEBUG where to write from 

100 


. . address 100 hex 

w 


write out 2COPY.COM 

q 


. . and back to DOS 

''Z 

: (or use F6 ) 

A>debug 

<tmp . dbg 



FIgura A: Enter this DEBUG script onto the nuichine that is receiving ZCOPY. Remember, this 
must be done before activating the sending machine. 


A>debug 

zcopy.com ; bring in zcopy 



-rdx 


; setup the comm port 



:3f8 


<== Note: This would be 3F8 for 

COMl, 2F8 for 

C0M21 

-g =103 


; call the self-transfer 

routine 



; 

(30-40 seconds will pass here) 



AX=00CC 

BX=0000 

CX=0000 DX=03F8 SP=FFFE BP= 

0000 SI=1354 

DI=0000 

DS=lFEl 

ES=1FE1 

SS=1FE1 CS=1FE1 IP=1353 NV 

UP El PL NZ NA PO NC 

1FE1:1353 CC 

INT 3 



A> 






Figure B: Enter the DEBUG script shown above on the machine to send ZCOPY. 
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pedals and gears ate givingway In 


sleek contours that rival those of 
an exotic Italian sports car 
Of course the high performance 
rtder needs the right equipment 
Advances in lug^'.ed yet light 
weight clothing have resulted in 
windproof gear that offeii an in 
credible degree of funi tionality 
with a minimum weight penally 
New breathable fahtiis in a vast 
array of colors allow you (('onl ) 


The right geae enhttxei 
yeut petfnrmttice. orW 
ever year Je^hruton 


MrmanceArt 


V-RAMVGA.Theart of 
high-performance desktop 
publishing. 

When it comes to the high- 
resolution and raw speed demanded 
by today’s professional desktop 
publishers, one VGA board clearly 
outperforms the rest. V-RAM VGA 
from Video Seven. 

The Art of Clarity. 

V-RAM VGA makes an art of 
outshining standard VGA on every 
front. It delivers super-crisp reso- 
lutions up to 1024 X 768 in four 
colors, or 640 x 400 with 256 colors. 
Add our 2.56K upgrade to capture 
16 colors at 1024 x 768, and get a 


flicker-free, non-interlaced picture. 
Or draw an amazing 256 colors at 
800 x 600. Either way, you’ll achieve 
performance that rivi s professional 
systems costing thousands more. 
The Art of Speed. 

You haven’t a spare nanosecond 
to wait for your card to update the 
screen. So we made V RAM VGA the 
fastest you can buy— up to four times 
faster than standard VGA boards. 
The Art of Compatibility. 

V-RAM VGA is 100% remster- 
level compatible with IBM VGA. 
And guaranteed 100% compatible 
with all your current and future 
VGA software. Including OS/2. 


We’ve made an art of service, 
too. Buy V RAM VGA and youll get 
free technical support and a full 
five-year warranty. 

See your dei er today, to expe- 
rience the art of professional pub- 
lishing. And take a brighter, sharper, 
faster look at your work. 



VlDEt^S^EVEN 

46335 Landing i^rltway, Fremont. CA 94536. <4151 656-7B00. 
CIRCLE 1270N READER SERVICE CARD 


The foikiwing m rrgtstefcd and unregistered trademarks of the enmpnies listed V-RAM VGA. Video Seven. Inc., OS/Z. Micnauft Corponibon; IBM. Inirnutiorul Business Machines Corporation Variable freque^ 
monitor requt^ fur graphics greater than 640 x 480 resnlutian V'ideo Seven reserves the right to change speciBcalinns without notice. Bendinuik repurl aiailable upon request, bisel photo of cy^ by Jonathan Alkffl. 1969 


PRODUCTIVITY 

■ UTILITIES 


; ZCOPY • Transfer 

files via the COM port. S] 

CSEG 

SEGMENT 

PARA PUBLIC ‘CODE* 


ASSUME 

CSiCSEG, DS:C8BG, ES:C8EG, 


ORG 

199H 

START I 

JMP 

BEGINNING 


JMP 

ZCXFER ; 

COPYRIGHT 

DB 

•ZCOPY 1.8 (c> Copyright 1 


DB 

13,18, •PC Magazine •,2S4,' 

BIOS DATA 

EQU 

48B 

TIMER LOW 

EQU 

WORD PTR 6CH ; 

TIMER HI 

EQU 

WORD PTR 6BH 

LSR 

EQU 

S ; 

LSR DRDY 

EQU 

808808818 ; 

LSR ORUN 

EQU 

008008188 1 

LSR PRTY 

EQU 

088001008 ; 

LSR FRM 

EQU 

000018008 1 

LSR BRX 

EQU 

008118008 ; 

LSR THRE 

EQU 

00100000B s 

LSR TSRE 

EQU 

910008008 j 

LSR ERR 

EQU 

LSR FRN-»LSR PRTY+LSR ORUN 

LCR SETUP 

EQU 

080701118 ” " f 

LCR DLAB 

EQU 

10080000B ; 

MCR 

EQU 

4 ; 

HCR OUT2 

EQU 

080010808 j 

I82?9 

EQU 

20H ; 

SOI 

EQU 

20H ; 

18259N 

EQU 

21H J 

FLG 

DB 

« ; 

FLCR 

EQU 

e0H } 

FLGO 

EQU 

40H f 

FLCU 

EQU 

20H ; 

PLGD 

EQU 

10N : 

FLGA 

EQU 

08H ; 

FLOP 

EQU 

04H ; 

FLGW 

EQU 

02H ; 

FLG SET 

EQU 

07EH : 

rtcT 

DB 

9 ; 

FLGll 

EQU 

80H J 

FLGlO 

EQU 

40H ; 

FLGlB 

EQU 

20H ; 

FLGlS 

EQU 

10H ; 

XBUF LTS 

ow 

8 : 

XBUFL 

EQU 

4000H ; 

XBUF WL 

EQU 

XBUFL-WBUFL-l ; 

10 lEn 

EQU 

512 

XBUF RBL 

EQU 

(XBUFL/IO LEN)*IO LEN t 

ERRORS 

DW 

8 ; 

MAX ERRORS 

EQU 

3 ; 

SYNC BYTE 

EQU 

eSH ; 

SYNC END 

EQU 

04H ; 

SYNC LEN 

EQU 

126 

SYNC INC 

EQU 

11 

CRC VAL 

EQU 

01021H { 

FNDOP 

DB 

4EH 1 

} Note: •* 

ZCPARM requires park TBL to be in 

FARM TBL 

DB 

'OUOAPW' 1 

ARGl 

DW 

9 t 

ARG2 

DW 

9 1 

WAIT COUNT 

DW 

9 ; 

TIME COUNT 

DW 

9 J 

COM STR 

DB 

•COM“ ; 

BAUD CNTR 

DB 

9 ; 

BAUD TABLE 

DB 

l,'115k $',2,'57.6k$',3,‘: 


DB 

24, '4800 $' 

LSR VAL 

DB 

0 ; 

LSR NEW 

DB 

9 f 

SENS BLKNO 

DW 

9 } 

RCV BLKNO 

DM 

9 t 

DPLDZR 

DB 

'•’,9 t 

CURDIR 

DB 

'■V : 

FILENAME 

DB 

13 DUP (0) ; 




MSG P TBL: 

CRE FILE 

EQU 

1 ; 

OPR PROMPT 

EQU 

2 } 

shutdown 

EQU 

3 t 


Syntax ia 


go to start of program 


MSC ACK 

DATA_BLK 

EOr_KAIU( 

MSG MAX 

QRY~nJ! 

SET^FLC 

RESYMC 

OPR REPLY 

dieHow 


EQU 

EOU 

EQU 

EQU 

EQU 

EOU 

EQU 

EQU 

EQU 


IS 

11 

erra 


,13,19, -5-, 26 


offsat of low word 
. . . high word 
lar ragiatar offsat 
data raady 
ovarrun arror 
parity error 
framing arror 
break interrupt 
trananit bolding rag empty 
transmit shift register amtpy 
; arror conditions 
sat 8 bits, no parity, 2 stop 
divisor latch access bit 
Bcr ragiatar offsat 
out2 control bit 
6259 control register addr 
8259 end of interrupt command 
8259 itask register 
system operation flag 
receiver mode 
/o overwrite 
/u update 

/d' set current date 
/a abort on full 
/p pause for diskette 
wait forever for other system 
flag mask on flg_8et 
second flag 

system interrupts init'd 
output file is open 
break requested 
shutdown sent ok 
left to send 
buffer length 

write when over this value 

number of bytes to read 
errors so far 
max retries before resync 
first byte to sync on 


value for CRC 

find firat/find next op 

-OUOAPW- order 

paraxteter specifications 

pointer to argl 

pointer to arg2 

timer tick counter 

tlMr inc astount 

com definition 

baud rate counter 

I8.4k$',6,'19.2k$',12,'960e $' 

; Isr value after Interrupt 
Isr value is new flag 
next block nusiber to send 
next block to receive 
default receive directory 
current directory 
work area for send filenaxte 


create requested file 
display a prompt 
end the program 
previous message ok 
block of data 
end of file mark 
previous message not ok 
query file existence 
set flag bits 
resync 

reply from oper 
die immediately 


DW OrFSET CRE FILE P, OFFSET ZCPPROMPT, OFFSET SRUTDOWM P, OFFSET KSG ACK_ 
DW OFFSET DATA BLK'’P, OFFSET EOF_MARK P, OFFSET MSG I«AK'’P, OFFSET QRY^FLE 


SON 

EQU 

“■ 'SlM 

t Start of header 

STX 

EQU 

02H 

; start of text 

BTX 

EQU 

03H 

; end of text 

ACK 

EQU 

06H 

; acknowledge 

MAX 

EQU 

15H 

} non-acknowledge 

RLR 

EQU 

IDR 

2 request last response 

LAST RESP DB 

NAK 

; last response holder 

SEC 30 

EQU 

(18*30)4-(2*3) 

; 30 seconds in ticks 

SBC 10 

EQU 

(18*10}*(2*1) 

; 10 seconds in ticks 

SEC 5 

EQU 

(16*S)’:>1 

} 5 seconds in ticks 

SEC 3 

EQU 

(16*3)4-1 

; 3 seconds in ticks 

SBC 1 

EQU 

(18*1)4^1 

; 1 second in ticks 

D8RWAIT 

DW 

SBC 38 

; tics to wait for dsr 

RETRIES 

EQU 

3 " 

J nustber of retries 

; 

message 

structure 


MSTX 

EQU 

0 

; start of message 

MCRC 

EQU 

MSTX+l 

; CRC value 

MLEN 

EQU 

HCRC+2 

} length of remainder less etx 

MBLKNO 

EQU 

KLEN+2 

; number of this block 

NCMD 

EQU 

MBLKN04'2 

; coamand 

MDATA 

EQU 

MCKD*! 



• 



etx address based on data ten 

MOHEAD 

EQU 

6 ; 

overhead bytes not in len 

; 



etx ♦ crc * len * etx 

; DTA 

Structure for DOS •find matching” 

call 

DTA 

EQU 

e0H ; 

dta offset 

DTA ATTR 

EQU 

BYTE PTR DTA<421 ; 

file attribute 

DTA TIME 

EQU 

WORD PTR OTA ATTRtl ; 

file time 

DTA DATE 

EQU 

WORD PTR DTA TZKE42 ; 

file date 

DTA LSIZ 

EQU 

WORD PTR DTA DATE+2 ; 

file Isw of size 

DTA HSIZ 

EQU 

WORD PTR DTA LSIZ4>2 ; 

file msw of size 

DTA NAME 

EQU 

BYTE PTR DTA HSZZ-f2 ; 

file name of file 

DTA LEN 

EQU 

DTA NAME-4lS~&TA ; 

length of dta find entry 

; messages 

to user 


PARMERR 

OB 

•Usage: ZCOPY source (target) [ /w) [ /u] ( /o) (/a) ( /p) ( /d)^ 


OB 

13,ie,”/w>wait",13,10,”/u-newer files only”, 13, 10 


OB 

*/o-overwrite”,13,10,”/a-abort if target full”, 13, 10 


DB 

•/p-pause before copy^,13,10 

."/d-use current date-,13,10, *$* 

BADDIR 

DB 

•invalid directory .*,13,10, 

FILERR 

DB 

"No files specified. ”,13, 

10, '$• 

FILENOPEN 

DB 

•Unable to create, skipping. •, 13,19, 

INVFIL 

DB 

"Invalid filename. *,13, 10 


DISKFULL 

DB 

"Disk full .. press a key 

..*,13,10, '$' 

BSENT 

DB 

* being sent.*,13, 18, ' 


BRECVD 

DB 

* being received. •,13,18, 

*$' 

TOOMANY 

DB 

•Resyncing ...*,13,10,'$' 


FILEXISTS 

DB 

*1 exists. Overwrite?*, 13 


TOOBXG 

DB 

*: won't fit, skipped.*. 

13, 10, 'S' 

WAITING 

DB 

•Press a key to continue 

..-,13,10, 'S' 

SHUTDOWN R1 

DB 

13,10 


SHUTDOWN R 

DB 

"ZCOPY is done." 


CRLF 

OB 

13,10,'$' 


TRYING 

DB 

13, -Baud rate $• 


SPDERROR 

DB 

13, 10, "Link not established. *,13. 10, 'S' 

SPDSET 

OB 

13, 10, -Link established.” 

.13,10,’$' 

NOTUP 

DB 

13,10, "Other node not detected. ”,13, 10, '$’ 


DB 



B_LEFT 

OB 

*.h blocks left. *,13 

,'S' 

BEGINNING 

PROC 

NEAR 

start of program 


MOV 

DX, OFFSET COPYRIGHT 



MOV 

AH, 9 



INT 

21H 



MOV 

BX, OFFSET BUF START ; 

bx -> start of buffer space 


MOV 

RBUF, BX ; 

set offset of the receive buffer 


MOV 

RBUF RPTR, BX ; 

. . for receive 


MOV 

RBUF GPTR, BX ; 

. . and get 


ADD 

BX, MUFL 2 

bx -> start of send buffer 


MOV 

RBUF HI, BX ; 

. . save for int handler 


MOV 

SBUF, BX 2 

set offset of the send buffer 


ADD 

BX, 8BUFL 2 

bx >> start of work buffer 


MOV 

WBUF, BX 2 

set offset of the work buffer 


ADO 

BX, WBUFL 2 

bx -> star to file build buffer 


MOV 

XBUF, BX 2 

set pointer to buffer 


MOV 

XBUF PTR, BX 2 

. . and write pointer 


ADD 

BX, YBUPL ; 

bx -> entry directpry area 


MOV 

EDIR, BX 2 

. . save pointer 


MOV 

AH, 19B 1 

ah ■ get current drive 


INT 

21H 2 

al ■ current drive 


MOV 

EORV, AL 2 

save entry drive 


MOV 

SI, EDIR 2 

si current directory area 


MOV 

BYTE PTR (SI), '\' 2 

.. start with backslash 


INC 

SZ 2 

si -> next byte 


XOR 

DL, DL 2 

dl ■ default drive 


MOV 

AH, 47H 2 

ah • get current dir 


INT 

21H 2 

. . save in area 


CALL 

ZCPARM 2 

set up parameters 


CALL 

ZCZNZT 2 

init interrupts 


CALL 

ZCSPEED ; 

setup transfer speed 


TEST 

FLG, FLGR 2 

Q. receiver? 


JNZ 

MAINRCV 2 

A. yes .. rev 


MOV 

AL, SET FLG ; 

al > set flags command 


NOV 

SI, OFFSET FLG 2 

si -> flags byte 


NOV 

cx, 1 

. . len to send 


CALL 

ZCBLKSND 2 

.. send set flags 


NOV 

BX, WAIT COUNT 2 

bx ■ wait count 


ADD 

BX, SEC T8 2 

. . max 10 sacs 

MAIN10t 

CALL 

ZCTRYRCV ; 

Q. block available? 


JNC 

MAINIS 2 

A. yes .. continue 


CMP 

WAIT COUNT, BX 

Q. timeout? 


JB 

MAINTB 2 

A. no .. continue 


MOV 

DX, OFFSET NOTUP 2 

dx -> error Mssage 


CALL 

ZCDIE 2 

.. die of old age 

NAIN15: 

OR 

FLO, AL 2 

save flags 


TEST 

FXG, FLOP 2 

Q. pause before starting? 


JZ 

NAIN20 2 

A. no .. wait 


MOV 

DI, OFFSET WAITING 2 

di -> waiting prompt 


CALL 

ZCSPROMPT 2 

. . wait for response 

HAIN29t 

JMP 

ZCSF 2 

send the files requested 

MAINRCV: 

CALL 

ZCRECV 2 

start receive XK>de 


JMP 

MAINRCV 2 

.. continuously 

BEGINNING 

END? 



; This routine initializes the system i 

nterrupts . 

ZCZNZT 

PROC 

NEAR 



MOV 

DX, ZO BASE 2 

dx • base io port 


IN 

AL, DX 2 

. . clear any character 


INC 

OX 2 

dx > ier 


XOR 

AL, AL 2 

al ■ zero 


OUT 

DX, AL 2 

no ints for now 


ADO 

DX, 3 2 

dx ■ mcr 


OUT 

DX, AL 2 

.. set off all stats 


ADD 

OX, 2 2 

dx ■ msr 


IN 

AL, DX 2 

. . reset msr now 


MOV 

AL, INT VECTOR 2 

al > com interupt to set 


ADD 

AL, 8 ; 

. . set to actual interrupt 


MOV 

SI, OFFSET OLD COM 2 

si -> save area for old 


NOV 

DX, OFFSET ZCINT 2 

dx -> com int routine 


CALL 

ZC8ETZNT 2 

set up the interrupt 


MOV 

AL, 068 2 

al ■ tiswr interrupt to set 


MOV 

SZ, OFFSET OLD TIMER 2 

si ~> save area for old 


MOV 

DX, OFFSET ZCTIKER 2 

dx -> tiMr int routine 


(continues) 
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CALL 

ZCSETINT 

set up the interrupt 

ZCCTLBRX 

PROC 

NEAR 



MOV 

AL, IBH 

al - control break interrupt 


OR 

CSiFLGl, FLGIB 

; show break issued 


MOV 

SI, OFFSET OLD CTLBRX 

si -> save area for old 


IRZT 


; return to caller 


MOV 

DX, OFFSET ZCC7LBRX 

dx -> titter int routine 

ZCCTLBRX 

BNDP 




CALL 

ZCSETINT 

set up the interrupt 






MOV 

AL, 33H 

al ■ control break interrupt 

; This routine increments a local timer variable when called. 


MOV 

SI, OFFSET OLD DOSCTLB 

si -> save area for old 






MOV 

DX, OFFSET ZCCTLBRX 

dx -> tlmr int routine 

ZCTIMER 

PROC 

NEAR 



CALL 

ZCSETINT 

set up the interrupt 


8TZ 


; allow ints 


MOV 

AL. 24N 

ax ■ doserr interrupt to set 


PUSH 

AX 

; save ax 


MOV 

SI, OFFSET OLD DOSERR 

f si -> save area for old 


NOV 

AL, 2eH 

1 al ■ reset interrupt 


MOV 

DX, OFFSET ZCD08ERR 

dx -> doe error routine 


OUT 

20R, AL 

; . . reset it 


CALL 

ZCSETINT 

set up the interrupt 


POP 

AX 

; restore ax 


MOV 

DX, 10 BASE 

dx -> base of com port 


INC 

CStWAIT COUNT 

; increment # ticks 


ADO 

DX. 2 

dx «> Int id register 


INC 

CStTZME COUNT 

; . . and timer ticks 


MOV 

ZCINTXlRl, DX 

modify int rtn instruction 


ZRET 


; return from interrupt 


NOV 

ZCINTIIR2, DX 

modify int rtn instruction 

ZCTIKER 

ENDP 




INC 

DX 

dx -> line control reg 






MOV 

AL, LCR SETUP 

al ■ con pam setup 

: This routine updates the system tisier. 



OUT 

DX, AL 

.. set line characteristics 






INC 

DX 

dx -> modem control reg 

ZCTIHUP 

PROC 

NEAR 



MOV 

AL, NCR 0UT2 

al ■ set on 0UT2 


OR 

TIME COUNT, 0 

I Q. any update? 


OUT 

DX, AL 

.. set NCR value 


JZ 

ZCTIMUP90 

I A. no .. return 


SUB 

DX, 3 

dx -> interrupt enable reg 


PUSH 

DS 

; save ds 


MOV 

AL, 05M 

al ■ allow Isr 4 rx ints 


NOV 

AX, 4BH 

; ax ~> bios low memory seg 


OUT 

OX, AL 

.. set int enable register 


MOV 

DS, AX 

; ds -> bios low mestory seg 


IN 

AL, 21H 

al ■ current int mask 


XOR 

AX, AX 

; ax • zero 


MOV 

CL, INT VECTOR 

cl ■ interrupt to use 


XCHG 

AX, CStTIKE COUNT 

; ax ■ ticks since update 


MOV 

AH, 1 

ah • 1 . . 


ADD 

DSt (TIMER LOW), AX 

t . . add to timer value 


SHL 

AH, CL 

. . shift bit to mask pos 


ADC 

08 ((TIMER HI], 0 

1 . . and the overflow 


NOT 

AH 

.. and invert mask 


POP 

DS 

) restore ds 


AND 

AL, AH 

. . set off mask bit 

ZCTIMUP90t 

RET 




OUT 

21K, AL 

.. allow com interrupts 

ZCTZMUP 

ENDP 




OR 

FLGl, FLGll 

show initialized 






NOV 

AL, INT VECTOR 

al « int vector 

; This routine intercepts and handles DOS 

critical errors. 


DEC 

AL 

al -> lower vector 

: Entryi standard 

INT 24h entry; Exitt Only allows retries and aborts. 


OR 

AL, 0C0H 

al > set 8258 priority cmd 






OUT 

20H, AL 

. . reset priority 

ZCDOSERR 

PROC 

NEAR 



RET 


.. return to caller 


PUSHF 


) save the flags 

SCIKX7 

BNDP 




AND 

AH, NOT 28H 

; allow retry, abort only 









; This routin* th» syvt^m to pr«-runtimo ••ttina*. 


CMP 

AL, 1 “ 

; Q. retry? 






JE 

ZCDOSERR90 

; A. yes .. continue 

ZCRESCT 

PROC 

NEAR 



OR 

CS:FLC1, FLCIB 

; turn on die flag 


MOV 

AL, 0C7H 

al > set priority cossnand 


MOV 

AL, 0 

) . . and ignore error 


OUT 

20H, AL 

reset normal 8259 priority 

2CDOSERR90I 

IRET 




TEST 

FLCl, FLCIO 

0 . file open? 

ZCDOSERR 

ENDP 




JZ 

ZCRESET10 

A. no .. continue 

1 





MOV 

BX, HANDLE 

bx • file handle 

: Communications 

.nterrupt handler. Bandied from the com port 


MOV 

AH, 3EH 

ah • close 

; specified 

by the user on the ccxnmand line. 


ZNT 

21H 

. . close that file 





ZCRESET10: 

NOV 

CL, INT VECTOR 

cl " interrupt to use 

ZCINT 

PROC 

NEAR 

; interrupt handler entry point 


IN 

AL, 21N 

al > current int siask 


PUSH 

AX 

; save entry registers 


NOV 

AH, 1 

ah - 1 .. 


PUSH 

BX 



SHL 

AH, CL 

. . shift bit to mask pos 


PUSH 

OX 



OR 

AL, AH 

. . set on mask bit 


NOV 

AL, EOI 

; al • EOI instruction 


OUT 

21H, AL 

.. disallow con interrupts 


OUT 

18259, AL 

; .. reset the 8259 


MOV 

DX, 10 BASE 

dx -> base of con port 

ZClNT05t 

NOV 

DX, 0FFFFH 

; dx ■ int ID register addr 


XHC 

OX 

dx interrupt enable reg 

ZCINTTIRl 

BQU 

WORD PTR ZCINT05el 

; . . address to mod for iir 


XOR 

AL, AL 

al ■ all interrupts off 


IN 

AL, DX 

I al > int id 


OUT 

DX, AL 

.. disallow all interrupts 


JKP 

SHORT ZCINT17 

1 . . process interrupt 


ADD 

DX, 3 

dx -> modem control reg 

ZCINT10: 

MOV 

DX, 0FFFFH 

; dx ■ int ID register addr 


OUT 

DX, AL 

.. set OUT2 4 DTR off 

ZC1NTIZR2 

BQU 

WORD PTR ZCINT10«1 

; . . address to mod for iir 


MOV 

AL, ZNT VECTOR 

al « con interupt to reset 

ZCINTIS: 

IN 

AL, DX 

; al ■ interrupt ID 


ADD 

AL, 8 

.. set to actual interrupt 


TEST 

AL, 0000080IB 

t Q. any interrupt? 


MOV 

SI, OFFSET OLD COM 



JNZ 

ZCINT90 

; A. no .. exit now. 


CALL 

ZCRESINT 

reset the interrupt 

2CIMT17: 

CMP 

AL, 4 

; Q. received data int? 


MOV 

AL, IBK 

al ■ ctlbreak interrupt 


JNE 

ZCINT59 

; A. no .. process stat regs 


MOV 

SI, OFFSET OLD CTLBKK 

si -> save area for old 


SUB 

DX, 2 

t dx " base reg 


CALL 

ZCRESINT 

reset the interrupt 


IN 

AL, DX 

; al • next receive character 


NOV 

AL, 23K 

al * ctlbreak interrupt 

2C1NT BPTR; 

MOV 

BX, 0P1F2H 

; bx -> receive buffer 


NOV 

SI, OFFSET OLD DOSCTLB 

si -> save area for old 


MOV 

C8>{BX], AL 

t . . save received character 


CALL 

ZCRESINT 

reset the interrupt 


INC 

BX 

; bx -> next receive char pos 


MOV 

AL, 00K 

al « timer Interrupt to reset 

ZCINT RHl : 

CMP 

BX. 9F1F2H 

; Q. end of receive buffer? 


MOV 

SI, OFFSET OLD TIMER 

si -> save area for old 


JNB 

ZCINT RBUF 

; A. yea .. set to rbuf 


CALL 

ZCRESINT 

reset the interrupt 

ZCINT203 

MOV 

CSiRbUf RPTR, BX 

: save receive pointer 


CALL 

ZCTZMUP 

assure timer fully reset 


JNP 

ZCINTIS 

; see if another int occurred 


MOV 

AL, 24H 

ax ■ doserr interrupt to reset 

ZCINT RBUF: 

MOV 

BX, 0F1F2H 

; bx -> start of buffer 


NOV 

SI, OFFSET OLD DOSERR 

SI -> save area for old 


JMP 

ZCINT20 

f . . and continue 


CALL 

ZCRESINT 

reset the interrupt 

ZClNT50t 

ADD 

DX, 3 

; dx -> Isr 


RET 


.. return to caller 


IN 

AL, DX 

; . . get value 

2CRBSBT 

BNDP 




MOV 

CSlLSR VAL, AL 

; save Isr value 






NOV 

CStLSR NEW, SFFH 

; . . show value is new 

; This routin* initializes an interrupt vector. 


SUB 

DX, 3 “ 

; dx -> int ID reg 

; Entry:al 

• interrupt to setup, si -> save area for old,dx -> routine to call 


JMP 

ZCINT15 

; See if done 

; 




ZC1NT90: 

STZ 


; allow interrupt 

ZCSETINT 

PROC 

NEAR 



POP 

DX 

; Restore entry registers 


PUSH 

BX 

save caller's bx 


POP 

BX 



PUSH 

ES 

. . and es 


POP 

AX 

; ... 


NOV 

AH, 38H 

ah ■ get int vector 


ZRET 


; return from interrupt 


IHT 

21H 

estbx -> current vector 

RBUF RPTR 

BQU 

WORD PTR ZCINT RPTR^'l 

; rptr word 


MOV 

WORD PTR (SIJ, BX 

save offset 

RBUF 

EQU 

WORD PTR ZCINT RBUF+1 

t rbuf word 


NOV 

WORD PTR [SI+2!, ES 

. . and segment 

RBUF HZ 

BQU 

WORD PTR ZCINT RBZe3 

; hi word 


NOV 

AH, 2SH 

ah ■ sat int vector 

ZCZN? 

BNDP 




INT 

21H 

. . set up the interrupt 






POP 

ES 

restore regs 

: This routine sends the requested character. 


POP 

BX 


: Entry t a I 

• character to send 



RET 


.. return to caller 





ZCSETINT 

BNDP 



ZCPUTC 

PROC 

NEAR 







PUSH 

BX 

; save registers 

; This routine restores the original interrupt vector. 


PUSH 

CX 


; Entry:al 

• interrupt to setup, si -> save area for old 


PUSH 

DX 










ZCRESINT 

PROC 

NEAR 



PUSH 

AX 



PUSH 

DS 

save ds 


MOV 

OX, XO BASE 

; dx -> base io address 


PUSH 

DX 

. . and dx 


ADD 

DX, LSR 

; dx ■ line status addr 


LDS 

DX, JSIJ 

daidx -> original vector 

2CPUTC10: 

IN 

AL, DX 

; al - Isr 


MOV 

AH, 2%H ; 

ah ■ set int vector 


AND 

AL, LSR THRE 

t leave tsre 4 thre on 


INT 

21H ; 

. . set up the interrupt 


CMP 

AL, LSR THRE 

; Q. all ea^ty? 


POP 

DX ; 

restore regs 


JNE 

ZCPUTC 

; A. no . . retry 


POP 

DS 



POP 

AX 

; get character 


RET 


. . return to caller 


MOV 

DX, 10 BASE 

; . . and base register 

zcres:nt 

END? 




OUT 

DX, AL 

; . . put the char 






POP 

SI 

; restore registers 

; This routine intercepts control-breaks and 

handles then gracefully. 
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POP 

DX 






CMP 

ARGl, 0 ; Q. argl filled in? 


POP 

CX 






JNE 

ZCARG10 ; A. yes .. check 2 


POP 

BX 






NOV 

ARGl, BX ; save argl pointer 


RET 




..and return to caller 



JMP 

8H<MtT SCARG90 ; .. exit okl 

XCPUTC 

EKDP 





ZCARG10: 

CMP 

ARC2, 0 : 0. Brg2 filled in? 









JE 

ZCARG20 : A. no .. fill it in 

; Thl» routin* qats 

a character fro« the receive buffer if one is available. 



STC 

: else . . error 

; Exit! a 1 • chxrActar; carry flaq 

set 

indicates no character available 



RET 

; .. and return to caller 







ZCARC20 1 

NOV 

AR02, BX : save arg2 pointer 

ZCCETC 

PROC 

NEAR 



get a received char, if any 

ZCARG90I 

CLC 

; show no error 


CALL 

ZCCLA 



0. anything to get? 



RET 

; return to caller 


JNC 

ZCCETC00 



A. yes .. update pointers 

ZCARG 

ENDP 



RET 




.. else .. return to caller 





ZCCETC80 t 

PUSH 

BX 





This routine determines whether we are the sender or receiver 


MOV 

BX, RBUr GPTR 



bx ■ next get pointer 


and which 

coBSBunication port is to be used. 


ZMC 

BX 





Entry: ARGl, ARC2 

SAist be set, one pointing to COMx with an optional colon 


CMP 

BX, RBUP HZ 



Q. end of buffer? 


Exit: Send/receive flag is set properly. ZO BASE and ZNT VECTOR are set. 


JB 

ZCGETC90’' 


t 

A. no .. store as it 


Exits to DOS if no COM port or 2 COM ports specified. 


MOV 

BX, RBUr 



bx -> start of buffer 





zcGrrc90t 

NOV 

RBUr GPTR, BX 



save get pointer 

ZCCOM 

PROC 

NEAR 


POP 

BX 



restore caller's bx 



MOV 

81, ARGl ; si -> parml 


CLC 




.* show char available 



CALL 

ZCCOMP ; 0. receiver? 


RET 







JC 

ZCCOM10 ; A. no .. check parm2 









OR 

PLiG, FLGR ; else . . set receiver mode 







ZCCOMie: 

NOV 

BL, PLG : bx - flags 

; This routina raids ona chsrsctar 

frost 

the receive buffer 



NOV 

sz, ARG2 ; si -> parm2 

: without sdjustinq 

the read buffer pointers. 




CALL 

ZCCOMP ; 0. tender? 

) Bxiti si 

■ character; carry flag 

set 

indicates no character available 



JC 

ZCCON20 : A. no .. assure receiver 









TEST 

BL, PLGR ; 0* Are we receiver? 

ZCCXA 

PROC 

NEAR 






JZ 

ZCCON80 : A. No . . parms ok 


PUSH 

BX 



save registers 

ZCCOMIS: 

LEA 

DX, PARMERR } dx -> parameter error 


NOV 

BX, RBUP GPTR 



bx • next get offset 



CAU. 

ZCDZE ; .. die gracefully 


CMP 

BX, RBUP RPTR 


; 

0. anything to get? 

ZCCOH20: 

TEST 

BL, PLGR : 0. Are we a receiver? 


JME 

ZCCLA10 



A. yes .. continue 



JZ 

ZCCOMIS 1 A. no .. issue error 


8TC 




show no char found 

ZCCOM8e: 

CMP 

AL, 1 : g. CONI? 


JMP 

SHORT ZCCLA90 



.. and return to caller 



JNE 

ZCCOM8S : A. no .. set up for COH2. 

ZCCLA18: 

NOV 

AL, (BX] 



al ■ char 



MOV 

10 BASE, 3F8H ; set base port address 


CLC 




. . set carry to char found 



MOV 

InT vector, 4 : . . and interrupt number 

ZCCUV98I 

POP 

BX 



restore registers 



RET 

: return to caller 


RET 




«. and return to caller 

ZCCOM05t 

MOV 

lO BASE, 2r8H ; set bate port address 

ZCCLA 

ENDP 







MOV 

INT VECTCHt, 3 ; . . and interrupt number 









RET 

: return to caller 

i This routine parses the coaaiand line. 



ZCCOM 

ENDP 


: Exit: Returns to DOS if error else arqusient 

bits and values are set. 












This routine looks for a valid comx: in the passed parameter. 

ZCPARN 

PROC 

NEAR 





Entry: si 

-> string to check 


CALL 

zeue 



upper case the parti area 


Exit: Carry set if not COMx: string: al ■ 1 or 2 for COMl: or COH2: 


MOV 

sz, eiH 



si -> parxiB area 





ZCPARMiet 

CALL 

ZCPARMC 



get paraxietor character 

ZCCOMP 

PROC 

NEAR 


CMP 

AL, '/* 



Q. option? 



PUSH 

BX ; save bx 


JE 

ZCPARM80 



A. yes . . check option 



MOV 

BX, SI : bx •> arguMnt 


CMP 

AL, 13 



Q. end of line? 



CLD 

: set direction 


JE 

ZCPARMS0 



A. yes .. exit 



LEA 

DI, COM STR ; di -> 'COM' 


CMP 

AL, ' ' 



Q. blank? 



NOV 

CX, 3 j CX • length of string 


JKA 

ZCPARM10 



A. yes .. skip 


REPS 

CNPSB 

; Q. 'C<NI' start the string? 


CALL 

ZCARC 



set the argumnt 



JE 

ZCCONP19 ; A. yes., continue 


JC 

ZCPARMERR 



. . die on an error 

ZCCOMP0St 

STC 

; show not a com port 

ZCPAJUt3f : 

CALL 

ZCPARMC 



get next character 



POP 

BX : restore bx 


CMP 

AL, 13 



0. end of line? 



RET 

; .. return to caller 


JE 

ZCPARM50 



A. yes .. process 

ZCCOMP10: 

CMP 

BYTE PTR (BX+4), ; Q. end in colon? 


CMP 

AL, 



Q, start of option? 



JE 

ZCCOMP30 ; A. yes .. check which port 


JE 

ZCPARM80 



A. yes .. process 



CMP 

BYTE PTR (BX+4), 0 ; g. non-colon end? 


CMP 

AL, ' ' 



Q. end of para? 



JNE 

ZCCMCP0S ; A. no .. not a com parameter 


JA 

ZCPARM30 



A. no . . next char 

ZCCONP30: 

NOV 

AL, (AX'*-!) ; ah ■ ascii com port number. 


MOV 

BYTE PTR (SZ-lj 

, 0 


and the para 



SUB 

AL, 30H ; ah ■ binary com port number. 


JMP 

ZCPARN10 



. . look for next 



CMP 

AL, 1 ; g. below COMl? 

ZCPARK59: 

MOV 

BYTE PTR (SZ-11 

, 0 


xero out the <cr> 



JB 

ZCCOMP0S : A. yes .. invalid com port 


CMP 

ARGl, 0 



Q. para 1 available? 



CMP 

AL, 2 ; g. above com27 


JE 

ZCPARMERR 



A. no .. error 



JA 

SCCOMP0S : A. yes .. invalid com port 


CMP 

ARG2, 0 



Q. Para 2 available? 



CLC 

; else .. good com port 


JNE 

ZCPARN60 



A. yea .. continue 



POP 

BX ; restore bx 


NOV 

ARC2, OPPSET DFLDZR ; 

set up for current directory 



RET 

; .. return to caller 

ZCPARM69I 

CALL 

ZCCOM 



check the cost parameter 

ZCCOMP 

ENDP 



CALL 

ZCPLSET 



set up file paraxteters 


— 




RET 




return to caller 


This routine displays an error SMSsage and terminates. 

ZCPRRMdet 

MOV 

BYTE PTR (8Z-1 

, 0 


end the para 


Entry: dx 

•> error message ended in dollar sign. 


CALL 

ZCPARMC 



al • option character 


Exit: Exits to DOS 


CMP 

AL. '1' 



0. < 1? 






JB 

ZCPARM82 



A. yes .. continue 

ZCDZE 

PROC 

NEAR 


CMP 

AL, '6* 



0. > 6? 



TEST 

PLGl, FLGlz ; g. initialized? 


JA 

ZCPARM82 



A. yes .. continue 



JZ 

ZCDIE10 : A. no .. print 4 return 


SUB 

AL, '1 ' 



. . adjust the value 



PUSH 

DX : else . . save message address 


NOV 

BAUD CNTR, AL 



. . save as starting baud 



CAU. 

ZCRE8ET ; . . reset system 


JMP 

zcpaKmi0 



.. continue 



POP 

DX ; restore swssage address 

ZCPARHSSi 

LEA 

OZ, PARM TBL 



di -> table to search 

ZCDZB10: 

NOV 

AH, 9 : ah ■ print string 


MOV 

CX, 6 



CX ■ max entries 



ZNT 

21H ; .. call dos to print error 

REPNE 

SCASB 




Q. entry found? 



NOV 

AX, 4C01H ; ax • exit 


JNE 

ZCPARMERR 



A. no .. parsMter in error 



ZNT 

21H ; . . terminate routine 


MOV 

AL, 1 



al • asvount to shift 

ZCDZE 

END? 



SHL 

AL, CL 



.. do it 






OR 

PLC, AL 



.. or in the flag 


This routine changes all arguments on the cossnand line to upper case 


JMP 

ZCPARM10 



. . continue scanning 





ZCPAXMERRi 

LEA 

OX, PARMERR 



dx -> invalid number of perms 

zeue 

PROC 

NEAR 


CALL 

ZCDZE 



abort 



PUSH 

SZ : save caller regs 

ZCPARM 

EMDP 







PUSH 

DZ 









MOV 

81 , 01B ; si -> start of parm area 

1 This routine gets 

the next character 

froe the pan area in the DOS PSP. 



NOV 

DZ, 81 ; . . saxte for di 

> Entry: si 

»> next 

char to get. 




ZCUC10: 

LODSB 

; al ■ char 

: Exit: Char translated to upper case. 

al ■ character: si -> next character 



CMP 

AL, 13 ; Q. end of line? 









JC 

ZCUC90 ; A. yes .. end of linel 

ZCPARMC 

PROC 

NEAR 






CMP 

AL, 'a' ; g. is it below 's'? 


CMP 

BYTE PTR (SZ), 

'a' 

• 

Q. below lower case a? 



JB 

ZCUC20 ; A. yes .. continue 


JB 

ZCPARMC10 


1 

A. yes .* do not upcase 



CMP 

AL, 'z' ; g. is it above 'z'? 


CMP 

BYTE PTR (SZ), 


; 

Q. above lower case 



JA 

ZCUC20 ; A. yes .. continue 


JA 

ZCPARMC10 


J 

A. yes .. same 



SUB 

AL, 20H : set to upper case 


AMD 

BYTE PTR (SZ), 

NOT 

20H ; 

.. translate to upper case 

ZCUC2e: 

STOSB 

; save the byte 

ZCPRRMC10I 

LODSB 




load the character in AL 



JMP 

8CUC10 ; .. and continue 


RET 




.. and return to caller 

ZCUC90: 

POP 

DZ : restore caller rags 

ZCPARMC 

ENDP 







POP 

81 









RET 

: .. and return to caller 

; This routine sets 

the appropriate arguatent 

pointer. 

zeue 

ENDP 


; Entry: si 

-> second character in 

argusient. 






j Exit: argi or arg2 pointer filled in 

Carry 

set if more than 2 arguments 


This routine sets 

the default drive and path. 








On the sending machine, the file name it also set up. 

ZCARO 

PROC 

NEAR 









LEA 

BX, (SZ-l) 



bx -> argument 
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ZCFLSBT 

PROC 

NEAR 


ZCCLRCON 

END? 





MOV 

DI , ARGl ; 

di -> first arg 








TEST 

PLC, FLGR ; 

Q. receiver? 


This routine tests if a break was recently detected. 


Jt 

ZCFLSETIS ; 

A. no .. continue 


Exit: returns NZ 

if break found, zero if 

not. 


MOV 

DZ, ARC2 ; 

di -> second arg 







ZCrLSBTtfi 

CKP 

BYTE PTR JOI+IJ, I 

Q. drive specified? 

ZCTSTBRR 

PROC 

NEAR 




JME 

ZCrLSeT20 ; 

A. no . . use current drive 


PUSH 

AX 


save caller registers 


MOV 

DL, (DI| ; 

dl ■ drive to use 


CALL 

ZCLSRCET 

I 

get LSR value 


SUB 

DL, *A‘ I 

get requested drive nusiber 


JC 

ZCTSTBRX80 

I 

. . test value if found 


MOV 

AH, 0EH I 

set requested drive 


SUB 

AH, AH 

1 

assure zero flag set 


INT 

21H ; 

. . via dos 


JKP 

SHORT ZCTSTBRX90 

; 

.. return to caller 


ADD 

DZ, 2 1 

di •> next part 

ZCT8TBRX80 i 

TEST 

AL, LSR BRK 

5 

Q. BREAK occur? 

ZCrLSBTSIt 

TEST 

PLG. FLGR I 

0. receiver? 

ZCTSTBRX90 : 

POP 

AX 

; 

restore ax 


JMZ 

ZCFLSETS0 ; 

A. yes .. filanasMi not used 


RET 


; 

return to caller 


PUSH 

DI I 

save pointer 

ZCTSTBRR 

ENDP 





NOV 

BX, DI I 

bs -> start of area 

; 






XOR 

AL, AL ; 

al search for null 

j This routine wilJ 

setup the baud rate for 

the COD port. 


MOV 

CX, 128 ; 

very s«x to search 


Entry: ax 

• baud 

rate index 




CLO 




0-llS.2kb 

X«S7.«kb, 2"38.4kb, 3-19. 2kb, 

4- 

9600, 5-4800 

REPHe 

SCA8B 


find end of arg 








LEA 

SX, [DI>1] I 

si -> nul 

ZCBAUD 

PROC 

NEAR 




MOV 

CX, 0 : 

cx • # chars to wove 


PUSH 

AX 

; 

save registers 


CKP 

sx, BX I 

Q. any file naM 


PUSH 

BX 




JE 

ZCPLSET88 ( 

A. no .. error 


PUSH 

DX 



ZCn.SBT3tl 

DEC 

SI ; 

si -> prev char 


PUSH 

AX 


save ax 


CKP 

BYTE PTR (SI), '\' ; 

Q. dir? 


MOV 

DX, OFFSET TRYING 


dx -> baud sMssage 


JE 

ZCPL8ET3S ; 

A. yes .. end of file nane. 


MOV 

AH, 9 


ah ■ print Mssage 


ZltC 

CX ; 

cx ■ char count 


INT 

21H 


.. tell 'em what we're doing 


CMP 

SI, BX ; 

Q. done? 


POP 

AX 


restore baud request 


JE 

SCPL8ET37 f 

A. yes .. nova file nane 


NOV 

BX, AX 


bx - baud index 


JHP 

ZCPLSET38 ; 

. . continue 


MOV 

CL, 3 


.. shift for • 8 

ZCPLSET3SI 

INC 

SI ; 

si •> start of file nasw 


SHL 

BX, CL 


bx - baud index * 8 

ZCPL8rr37t 

OR 

CX, CX ; 

Q. file nasw spac'd? 


SUB 

BX, AX 


. . tiake that • 7 


JZ 

zcpLseres ; 

A. no .. error 


LEA 

DX, BAUD TABLB-Fl(BX] 


dx -> $ mssage 


CKP 

CX, 12 j 

0. too long? 


MOV 

BL, BAUD TABLB(BX| 


bl - divisor 


JA 

ZCn,SET8S ; 

A. yes . . error 


XOR 

BH, 8H 


.. upper byte off 


PUSH 

SI : 

save start pointer 


MOV 

AH, 9B 


ah - print '$' mssage 


MOV 

DZ, OFFSET FILENAME ; 

di -> file nane 


INT 

21H 


.. display baud rate 

REP 

MOV8B 


.. i»ve in the file nam 


TEST 

FLCl, FLCIB 


0 . ctl-break? 


POP 

SX I 

restore start pointer 


JZ 

ZCBAUD10 




POP 

ox ; 

. . and dir pointer 


MOV 

DX, OFFSET SHUTDOWN R1 


dx -> shutdown mg 


CKP 

sx, BX f 

Q. at start of pans? 


CALL 

ZCDIE 


. . end it all 


JE 

SCFLSET90 ; 

A. yes . . return 

ZCBAUD18 1 

MOV 

OX, 10 BASE 


dx - io port base addr 


INC 

BX J 

bx -> next char 


ADD 

DX, 3 


dx - line control register 


CKP 

SX, BX ; 

Q. root only given? 


ZN 

AL, DX 


al - Icr 


JE 

ZCFZ,SET48 | 

A. yes . . continue 


OR 

AL, LCR DLAB 


al - divisor latch enable 


DEC 

SX : 

si •> last \ 


CLZ 



stop interrupts, then .. 

ZCPL8CT40t 

MOV 

BYTE PTR (SX], 8 ; 

make dir ASCXXZ 


OUT 

OX, AL 


enable the setting of the dlab 

ZCPLSETSai 

MOV 

DX, DX t 

dx -> directory 


SUB 

OX, 3 


dx - LSB port of divisor latch 


MOV 

AH, 3BR ; 

ah ■ CHOIR opcode 


NOV 

AL, BL 


al • LSB of new divisor 


XKT 

21H ; 

.. change directory 


OUT 

DX, AL 


output the LSB portion 


JNC 

zcn4iET9e t 

if ok .. continue 


INC 

DX 


dx - MSB port of divisor latch 


MOV 

DX, OFFSET BADDXR f 

dx •> baddir request 


MOV 

AL, BH 


al - MSB of new divisor 


CAZX 

ZCDXB ; 

. . die now 


OUT 

DX, AL 


output the MSB portion 

ZCFLSETfitt 

MOV 

DX, OFFSET FILERR ; 

dx -> no file specified 


ADD 

DX, 2 


dx - line control register 


CALL 

ZCDIE 



ZN 

AL, DX 


al - Icr 

ZCFLSET85I 

MOV 

OX, OFFSET INVFXL ; 

dx •> invalid filenasM speed 


AMO 

AL, NOT LCR DLAB 


.. set off dlab 


CALL 

ZCDIE 



OUT 

DX, AL 


. . restore line control register 

xcpurr9«i 

RET 


return to caller 


8TX 



. . and re-enable interrupts 

ZCPL8BT 





FOP 

OX 

I 

restore caller's registers 






POP 

BX 



; This routin* waits Cor n nbr of tXMr ticks 

to transpire. 


POP 

AX 



; Entry > sx 

• nbr 

of tister ticks to waxt 



RET 


; 

..and return to caller 





ZCBAUD 

ENDP 




ZCWAIT 

PROC 

NEAR 








ADD 

AX, WAIT COUNT } 

ax • count to wait till 

t This routine tests for the highest possible 

baud rate. 

ZCMAIT10: 

CKP 

WAIT COUNT, AX ; 

Q. enough tista elapsed? 







JNA 

ZCHaTtIS ; 

A. no .. loop 

ZeSFBED 

PROC 

NEAR 




CALL 

ZCTIMUP ; 

.. update system timer 


PUSH 

AX 


save register 


RET 

f 

finally, return to caller 

ZCSPEBDBSt 

CKP 

BAUD CNTR, 4 


Q. cosBB attempts done? 

ZCHAIT 

ENDP 




JB 

ZCSPEED19 


A. no . . try again 






MOV 

DX, OFFSET SPDERROR 


dx »> Com not possible 

; This routin* rstrisvss tho most rpcsnt LSR valus. 


CALL 

ZCDIE 


die now 

; exit: carry sat 

if new value is found.; al 

• last 1.SR value detected. 

ZCSPBBD10: 

MOV 

AL, BAUD CNTR 


al - baud rate counter 






CBN 



ax - baud rate counter 

ZCLSRCET 

PROC 

NEAR 



CALL 

ZCBAUD 


. . setup baud rate 


CLZ 

; 

no interrupts 


MOV 

AX, 2 


wait .1 sec 


NOV 

AL, LSR VAL ; 

al > last known LSR value 


CALL 

ZCWAIT 


.. for all to calm down 


OR 

LSR NEW, 0 ; 

check if value is new 


MOV 

WAIT COUNT, 0 


. . and wait counter 


MOV 

LSR NEW, 0 ; 

. . reset it 


CALL 

zcclScon 


.. clear out receive buffer 


STl 

; 

.. allow interrupts 

ZCSPEEDll: 

MOV 

AL, STX 


al ■ send stx 


JNZ 

ZCLSRGeT90 ; 

.. jump if new value 


CALL 

ZCPUTC 


. . send char 


CLC 

J 

show no new value 


NOV 

AX, 1 


wait 1 tick 


RET 

; 

.. and return to caller 


CALL 

ZCWAIT 


. . wait 

ZCL8RGET90t 

STC 

; 

show new value 


CALL 

ZCCETC 


Q. char available? 


RET 

; 

.. and return to caller 


JC 

ZCSPEEDlS 


A. no . . try again 

ZCLSRCET 

ENDP 




CMP 

AL, STX 


0* stx? 






JE 

ZCSPBED17 


A. yes .. continue 

; This routine sands a break .2 seconds long. 


ZCSPBEDlS: 

TEST 

FLGl, FLGIB 


0* ctl-break? 






JNZ 

ZCSPBBDie 


A. yes .. end it now 

ZCBREAK 

PROC 

NEAR 



TEST 

na, Tupn 


Q. wait forever? 


PUSH 

AX ; 

save caller rags 


JNZ 

ZCSPEEDll 


A. yes .. do so. 


PUSH 

BX 



NOV 

AX, DSRWAXT 


ax - current wait count 


PUSH 

DX 



CKP 

WAIT COUNT, AX 


Q. tim expire? 


MOV 

DX, ZO BASE ; 

dx -> com base register 


JNA 

ZCSPEEDll 


A. no. . try again 


ADD 

DX, 3 ; 

dx • line control reg addr 


NOV 

DX, OFFSET NOTUP 


dx •> error mssage 


IN 

AL, DX ; 

al • l,CR contents 


CALL 

ZCDIE 


. . die gracefully 


NOV 

BL, AL ; 

bl • LCR 

ZCSPEED16: 

NOV 

DX, OFFSET SHUTDOWN R1 


dx -> ZCOPY done msg 


OR 

AL, 40H ; 

. . turn on break bit 


CALL 

ZCDIE 


.. end gracefully 


OUT 

OX, AL ; 

. . send a break 

2CSPEBD17t 

CALL 

ZCCLRCON 


clear receive buffer 


NOV 

AX, 4 ; 

wait 4 ticks <' .2 secs) 


CALL 

ZCLSRGET 


assure old Isr killed 


CALL 

ZCWAIT ; 

. . wait . . . 


MOV 

DSRWAXT, SBC 3 


reset dsrwait 


AND 

AL,MOT 40H ; 

assure no break bit 


TEST 

FLG,FLGR 


Q. are we the receiver? 


MOV 

AL,BL ; 

al • old l,SR contents 


JNZ 

ZCSPBEDS0 


A. yea .. sync as such 


OUT 

DX, AL { 

end the break 

: SENDING NODE 





POP 

OX ; 

restore registers 


CALL 

ZeSPDA 


Q. first part ok? 






JC 

SCSPEED80 


A. no .. try next baud 






rat.t. 

ZCSPDB 





; 

return to caller 


JC 

ZCSPEED80 


A. no .. try next baud 






JKP 

SHORT ZCSPEE09f 


else., exit ok 

t This routine clears the incosHting buffer by resetting the buffer pointers. 

ZCSPEED50: 

CALL 

ZCSPDB 


Q. answer to first part ok? 






JC 

ZCSPEBO80 


A. no . . try next baud 











PUSH 

RBUF RPTF ; 

push the receive pointer 







POP 

RBUF GPTR ; 

. . and pop get pointer 







RET 


.. and return to caller 
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^‘Caiton 
Copy Plus 
helps us keep 

225 stores 
in focus!” 


Steve Hendricks 
MIS Director, Fox Photo 
San Antonio, TX 


Carbon Copy Plus doubles your productivity— just ask our users 


“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download fdes without interrupting 
store business and collect daily produc- 
tion and quality control information 
from all 225 outlets. 

“Carbon Copy Plus, and its sister 
product, CCExpress, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us “up- 
to-the-minute” information on each store 
and freeing our time for other projects!’ 

Remote Control— and Much More ! 


indispensable tool for managing a 
business. That’s because it combines so 
many features in one easy-to-use com- 
munications program: Remote program 
control, terminal emulation, back- 
ground file transfer, universal graphics 
translation, and data security to name 
just a few. 

Join the Crowd! 

Carbon Copy Plus can save you time 
and money— just as it does everyday at 
Fox Photo. Call today for more informa- 
tion, or see your local computer dealer. 
Find out why Carbon Copy Plus is one of 
today’s most popular communications 
programs and the leader in remote 
control software. 


Carbon 

Cam/ I 


Steve Hendricks, and thousands like him, 
have found Carbon Copy Plus to be an 

A sqwrateCartxiti C4)p>- Plu.s i.s required foreach location. ^ SUBSIDIARY OF MICROCOM 

('artxin(4»p>' Plus and CCExpress are trademarks of Meridian TVrhnohjgy. 7 Corporate Park Suite 100 Irvitie, CA 92714 (714) 261*1199 
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Now Peter 


If you’ve ever seen the 
words “GENERAL FAILURE 
ERROR” on the screen of your 
PC, you know you don’t n^ 
to be ill to feel sick. 

All you need is a corrupted 
disk with some valuable data 
stored aboard. 

When that happens, it’s time 
to call on &e remarkable new 
Norton Disk Doctor 
The Norton Disk Doctor is 
one of 27 data recovery and 
disk management tools in the 
latest Advanced Edition of the 
Norton Utilities! 

It’s also the most significant 
advance in utility software 
technology since Peter Norton 
first beg^ saving the data and 
the derrieres of grateful PC 


Our legendary UnErase—and its 
short-cutting offspring Quick UnErase have 
saved the derrieres of thousands of grateful 
PC users. And they’re still saving them. 

users around the world with 
the legendary— and still 
unequalled— UnErase": 

Why you need 
a Doctor in the house. 

Now, whenever 
INVALID DRIVE 
SPECIFICATION 
or some other cryp- 
tic or catastrophic 
error message 
appears on your 
screen, you 
can do some- 
thing besides 
ream for the 
Maalox! 

'feu can 
summon the 
Disk Doctor, 
which will 


C> FILE HOT FOUND? 


matariai 



mates house calk 



vmniB 

snaniiM 

BMnON 


The Standard Edition 
gives you UnErase, the 
new Norton Control Center 
and a range of features, 
functions and enharwements. 


determine 
the exact 
nature of the 
problem, re- 
port it and, in 
most cases, 
fix it for you. 

All by 
itself. 

The Disk 
Doctor can 


diagnose and repair everything 
from bad partition tables and 
boot records to mangled root 
directories. It can even reformat 
bad sectors and write back Ae 
old data. 

Automatically 
In feet, if the Doctor can’t 
cure your corrupted floppy or 
hard disk, then Buster, you’ve 
got one corrupt disk. 

In which case, you’ll need to 
refer to The Norton Trouble- 
shooter, a 158-page guide 
. to finding and fixing 
most anything that 
could go wrong. 

Dont worry you 
don’t have to go to 
the bookstore or 
the library to refer 
to it, because the 
Troubleshooter 
is included in 
the Advanced 
Edition. 

Frankly, the 
Norton Disk 
Doctor and the 
Norton Trouble- 
shooter are worth 
the price of the 
new Advanced 
Edition all by 
themselves. 

But, of course, 
they aren’t by 
themselves. 




They’re accompanied by a 
wish list of features, functions 
and enhancements sufficient 

IS of all 


een 

politely writing and calling to 
request them. 

The people’s choices. 

Speed Disk, 
the world’s 
most powerful 
disk tuning 
tool, which 
features four 
user-selectable 
optimization 
methods and 
doesn’t lose your 
data if you lose 
power. 

And Format Recover, which 
can unformat your accidentally 
reformatted h^d disk even if 
you haven’t taken any precau- 
tions beforehand. 

Our user interface, which 
InfoWorld said made the 
Utilities “as easy to use as 
possible’,’ now comes with 
pop-up windows and 
didog boxes. 

Ourn&N Norton 
Control Center'“\e\s you 
define or alter a range of 
system settings— from 
cursor size to screen and 
palette colors— quickly 
and easily 

While our Disk Test 
finds and marks faulty 
areas on your disk to 
help you protect your 
data before you have a 
chance to lose it. 

If youM;fi«fto 
lose it, however, youll 
be glad to know that 
W^Fik' and 


The Norton Disk Companion is included, 
free, with both the Standard atul Advanced 
Editions. The Norton Tkmbleshooter is 
yours with the Advanced Edition. 


WipeDisk" support DoD 
5220.22-MU6c(6b),the 
Benton’s latest data security 
specmcation. 

Which means they’ll erase 
your files so thoroughly not 
even Peter Norton can find 
them. 

You’ll find the latest 
Norton Utilities at your 

favorite software 
dealer. 

If you 

haven’t got a 
fevorite software 
dealer, take two 
aspirin, call us 
right away at 
1-800-365-1010 
and place an order. 
The Doctor 
will be on its way in no time. 

COMPUTING 

All Utilities now support large hard disks under DOS 4.0. 
COMPAQ DOS 3.31.and the PC-MOS/386 multi-tasking 
operating system. Designed for the IBM* PS/2* and PC 
femilies and 100% compatiNes. C> 1988 Peter Nortem 
Computing. Inc. 100 Wilshire Blvd., 9th Floor, Santa Monica. 

CA 90401-1104 


I 


SSP^tTOM 


'JJ 
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The Performance Champion. 



Three network adapter cards 
Three NETBIOS modules 
Four-port passive hub 
DATALAN/4 software 
Complete dtxrumentation. including 
a videocassette on planning and 
installing your DATALAN PC 
network 


^^Jetwork your PCs with DATALAN 
and get full compatibility with the 
software and PCs you want to use plus 
the speed you need. In benchmark tests, 
the DATALAN network offered 
substantially higher performance than 
Novell’s proprietary PC network.* 
DATALAN proves you can have a 
network that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 255 users. 

And the performance champion is 
available today. From Datapoint. 

Take advantage of the DATALAN 
network offer for just $1295.'^ 

You'll receive a complete three-user 
network including: 


Just add your PCs and the optional 
cables and DATALAN is ready to 
provide you with network performance 
and compatibility. 

Try DATALAN in your office 
for 30 days risk-free! 

If you’re not completely satisfied, 
return the package for a full refund. 

Use VISA, MasterCard, or a corporate 
purchase order to place your order. 

For immediate shipment, call 
1-800-DATALAN. Or write to: 

Mike Basehart 
Datapoint Corporation 
9725 Datapoint Drive 
San Antonio, Texas 78284 


$129500 

Complete 

Network 

Price 


D 

DAIAPOINT 


* DATALAN with dedicated file server vs. Novell SFT with dedicated file server 
t Plus tax arxj handling charge. 

Datapoint and the "D" logo are trademarks of Datapoint Corporation, registered in the U.S. Patent and Trademark Office. DATALAN is a trademark of Datapoint Corporation. 
Microsoft is a trademark of Microsoft Corporation. Novell is a registered trademark of Novell. Inc. IBM is a registered trademark of International Business Machines Corporation. 
® 1986 Datapoint Corporation 
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■ UTILITIES 


I — — 








{ Tbit routine rtcoivtt a block, chackt CRC, 

kcxa ita recaption and placet 





1 the data in wbuf 

8TX of block abould 


alraady bean read and diacardad 





I The block format 

la docubantad in zcblksnd. 



1 txiti Carry - block net availabla itiMOut 

>r bad ere). 





1 wo Carry - block 

racaivad ok, in vbuf, 

Starting v/CRC: al ■ coaaiand byte 

ECPRBLXS 

PROC 

HEAR 










tcbuitcv ntoc 

MEAN 







TUSH 

BX 


aava ra^a 





TUSH 

CX 




















PUSH 

E8 













bx « currant tiiiar 





Abb 

BX, S 

J 

bx ■ Max tiaa to wait until 





MOV 

CX, f 

j 

saro out char countar 





MOV 

DZ, WBUr 

; 

di -> wbuf 





AIM) 

Dt, NCRC 

) 

di -> work buffer ere field 





MOV 

DX, -1 


. . duamy 1 ehara needed 





tCUJOtCVll: CALL 

SCOETC 


Q. char available} 





JC 

SCBLEJiCVlf 


A. no .. error 


nnv 


dl • hlgbt 

MOV 

BX, WAIT COUNT 

j 

bx • currant tiaar 





ADD 

BX, S 


.. next tiaa to wait until 


nnv 



$TOSB 



put in wbuf 


STb 


. . and count down 

ZNC 

CX 


ex • f ehara 


MOV 

CX, 6 

. . lax byte* to do 

CKT 


; 

Q. Ian in yat} 





JMB 

ECBLKXCV2B 

] 

A. no .. continue 


NOV 

AL, BL 

al - digit 

MOV 

OX, |oi-ai 


dx • ataaaa 9 a Ian 


AHD 

AL, IPR 

; .. upper bite off 

ADO 



dx • 1 character needed 



AL, 3*H 

change to printable 

SCBUOlCVlIt CMP 

CX, DX 

) 

0 . enough ehara racalvadT 


CMP 



JX 

tCBLXRCVjf 

] 

A. yaa .. check ’#» out. 





JMP 

BHOXT ZCBLXXCVIB 


alaa . . gat another 


ADD 


. . convert to prtabla 

ICBLXXCVSSt CKP 

WAIT COUNT, BX 


Q. tiataout} 





JA 

BCBUOtCV?# 


A. yaa . . max 


MOV 



JMP 

BHORT ZCBLXKCVll 


.. try again 

ECPR8LKS27: 

CLC 


clear tha carry bit 

ICBLXRCV$I: MOV 

SZ, VBUr 


ai -> wbuf 


RCR 

DX, 1 


MOV 

CX, [SI4MLEM] 

> 

dx ■ length 


RCR 

BX, 1 

. • by ■■ many bite ■■ needed 

PUSH 

81 


aava wbuf pointer 


LOOP 

ECPRSLR827 

. . continue 

LEA 

BI, ISI'fKBLXNO] 


ai -> blkl 





CALL 

BCCKC 

> 

.. calc ere 



BX, BX 


POP 

SZ 

] 

ai -> wbuf 


JMt 

ECPRBLXS)* 

A. no . . continue 

CKP 

AX, [SI*MCXCJ 


p. cre aane} 





JE 

BCBLXItCVSS 

t 

A. yaa .. ok 


JE 

ECPRBLKSaa 

1 A. yaa .. print it 

JMP 

BNOIIT ECBLXBCV7I 


. . alaa .. MAX 





tCBLIWCVSSi MOV 

AX, RCV BLXNO 


ax • axpactad block 

ECPRBLXS4il 

LEA 

OX, (0Z«1) 

) dx -> aaaaaga to print 

CKP 

AX, [8I*NBLXMO) 


Q. aa»a block? 



AH, 9 

.. ah • print aacilf 


SCBLRRCVBB 


A. yaa .. continue 


TWV 



CALL 

ECCLXCOM 

) 

alaa .. clear com buffer 


CLD 


: .. return direction to up 

MOV 

AL, ACX 

) 

al - ack 





MOV 

LAST NESP, AL 


. . aava aa laat reap 


Br>» 



CALL 

ECPUTC 


.. ack laat block 





BTC 



■bow no raeaiva 





JKP 

8BORT SCBLKRCV9B 

1 

.. return to caller 





ICBLKIlCV7«i KOV 

AL, MAX 


al ■ RAX 





NOV 

LAST RESP, AL 

> 

.. aava aa laat reap 





CALL 

scpoTc 


.. tall raMota . . no go 





INC 

ERRORS 

s 

InerasMnt error count 

: Datamina 

if apaad sync string racaivad ok 




> 

■how error condition 

: Entryi xacaiva buffer abould have ayne airing. 



j 

.. and return to caller 

] Exit: carry bit 

■at indicaca* aync error. 


icauutcvtt 1 MOV 

AL, ACX 


■1 • ACX 





MOV 

LAST RESP, AL 

} 

. . aava at laat reap 





CALL 

SCPUTC 

} 

.. tall raaota .. all la go 


CALL 

ECLSMCET 

) 4. did lar change? 



j 

next block nuabar 





MOV 

AL, (SI4MCMD} 

) 

al a racaivad coaanand 





CMP 

AL, DZEMOH 


4. die now? 





JNX 

ECBLXRCVSS 


A. no .. continue 





MOV 

DX, orrsBT SKUTDomt Ri : 

dx -> ahutdown a>ag 


Nnv 

BL, • 

■tart of apaad atrlng 




.. and it all now 








ahow racaivad ok 





tCBLRKVyi: POP 

SZ 


raatora rage 

SCSPDCBX2S: 

CALL 

SCCETC 

g. any char? 






JNC 

SCSPDCBR)* 

A. yaa • . . check it 






CKP 

WAIT COUNT, AX 

4 . count up? 






JB 

8CBPOCKK29 

A. no .. chock again. 






JKP 

8M<Ntr SC8POCHK9* 

. . alaa . . error 














JHE 

ECSP0CKK9* 

A. no .. error 









{ Datanuna if ehara ara availabla. if 

o, attaapt to raeeiva a block. 





S Bait! CT'bleek no 

t availabla: MC>block 

race 

Ivad ok, ib wbuf, atarting w/cRC. 





; al • eeoMand byta 




RET 


.. return to caller 

















CALL 

ECCBTC 

) 

4. any chare available? 

tCSPOCRR 

BMDP 



CMP 

AL, STX 

1 

4. atx received} 

) Thia routine cau 

■aa a preapt to ba placed 

3D both aaehinaa . 





J Tha raaponaa »ai 

ba given froa either aachina. 



} 

receive a block 

1 Entry: di 

-> prompt Naaaaga, ended in S 





tall 'aa how it want 




SCTRTBCV6Bi CMP 

AL, RLR 


4> raquaat of laat reap? 





JMB 

BCTRYRCV7S 

; 

A. no .. abow no block 





MOV 

AL, MAX 


al ■ raaand laat block 


DITBH 



CALL 

ECPUTC 


. . tend tha raaponaa 





SCTRYItCV?*: BTC 



■how no block 





XCTRTRCVBB: RBT 








fCTRYBCV EHOP 





PUSH 

01 










} Thia reutina aubtracta tha ZO LEH froa 

tha bytaa in tha currant fila, and 





I printa tha nuaibai 

of blocks laft to tranafa 

on each llh blocka tranafarrad 


MOV 

AL, 

Look for $ character 






NOV 

CX, IB* 

. . Max li* ehara 

tCPKTLPT PROC 

HEAR 



RXPNB 

SCASB 


. . find tha value 




: aava raga 


NOV 

CX, DZ 







POP 

SI 


CKP 

NORO PTR BYTBSLrT»2, 


; 4. < 14k bytaa to go? 


SUB 

CX, 81 

ex • length of string 

JA 

ECPRTLPTIB 


; A. no .. continue 





CKP 

HORD PTR BYTEStrr, 10 LEN 

I 4. io Ian left? 



ecblxsmS 


JA 

ECPRTLrrl* 


: A. yea .. continue 


NOV 

DX, SZ 

bx -> start of string 

MOV 

WORD PTR BYTESLPT, » 


; laro out bytaa laft 


CALL 

ECPRESP 

proaipt 4 gat raaponaa 

JKP 

SHORT ECPRTLrrl* 


: ... and print: 


POP 

DI 

raatora raga 

SCPRTLPTlBi SUB 

N<MU> PTR BYTESLPT, lO LEH 

: aubtract tranafarrad 





SBB 

WORD PTR BYTESLPT*}, 


: . . froB laft to xfar 





KOV 

AX, WORD PTR BYTESLPT 

: gat 4 bytaa laft (lwa> 



CX 


AND 

AX, 1EB*H 


: 4. 14 block boundary? 



BX 


JMZ 

ECPRTLPTJ* 


: A. no . . akip print 


RET 



ICPKTLPTei: CALL 

ECPRBLXS 


; .. print • blocka laft 

ECSPROXPT 

ENDP 



ZCPRTLPT9#: POP 

CX 


I raatora rage 





POP 

AX 
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Peter INorton^ 
proudly presents 
more of the same. 


See DOS run like )t)nSe i>e%er 
seen il before. Like you won'i see ll 
run with any other DOS enhanced 
sbril. See version 2.0 of the Norton 
Commander'* a dramatically 
advanced version of the prugrani 
InfonoHd called "lops In Its class 
... a level of convenience for 
MS1>OS users:' 

The new Norton Commander com- 
bines the functions of a hard disk 
manager »lih all the features you 
need to support and enhance the DO.S 
command tine. Vet It's flexible enough 
to get out of your way when you don't 
need to see It. Novice or expert, you'll 
want to see ho« fast DOS ran run. 


_ The latest editions trf the best-selling 

Norton I'lilities have arrived. 

- .. Knd they're stuffed with tbesame 

sort ofstuffthai pul us in first place 
^1 ^''^1 place. 

V Plus enough nen fniures. func- 

lions and enhancements to keep us 

« ■ there with mom to spare, 

The-Vor/o«Ws*ftx-for'* is the 
- most signlDcanl advance in utility 
snftnare since our legendary 
^ f *£r«jr.* If Itcan't repalrycHir 
corrupted floppy or hard disk, then 
Sttivirr. you've got one corrupt disk. 

' In which case, you'll need to refer 
to The .Vor/on Troubleshooter, a 
IS8-pa^(e guide to flnding and fixing 
BI^^B mosinnyihingihaicouldgowrong. 

Mjliyi You'll find them both in the 

— ' advanced Edition. Ykmg with the 

world's most powerful disk opti- 
mizer. nn enhanced user interface 
and a w ish list of new technology suHncient to satisfy all 
thosecuslomers who'vebeen politely writing and calling us. 
Ysking for more of the same. 


Monthly Specials 


n e take great pride in 

Warehouse Data Products' 
ten year anniversary A 
decade of team commitment 
to servicing the computer 
market with low pricing, technical 
support and integrity. 

We want to hear from you about your 
needs, whether it’s product availability 
or how to better our service - we want 
to know. Tell the team who knows the 
customer Is always right. Call 
1-800-421-3135. 


XEROX 

Ventura Publisher 


I'se over 70 new features such ls 
network compatibility, on-screen 
gray scale and contnul support 
with Ventura Desktop Publisher 
from Xerox. 

Includes Bitstream Fontware. 

Mfr. Suggested Retail t89S.(K). 


Sincerely. 


ADVANCED 

EDITION 

Version 4.S 


STANDARD 

EDITION 

Version 4.S 


Earl Beatty 
President. CEO 





PRODUCTS 



M^REHOUSOSi^TK 


PRODUCTS 


SAVE 

60 % 

ON OUR 
EVERYDAY 
PRICES 


SINCE 1979, servicing our PC buyers with iow pricing, 
technical experience - and reliable service. 

SOFTWARE 


ACCOUNTING 


DOS 


Peachtree W/POQ.. 


PROGRAMS 

BrooUyr Bridge Uivvereal Cell 

Ce/bonCopyPlue $109 

CroeetalkXVI 92 

CrosstancMKe 110 

Desklink 99 

Rying Dutchman 64 

LapLinkPlus 76 

PCAnywherelll 69 

ReleyOoWao 140 

Smartcomlll 145 

PROJECT MANAGER 

Microaod Project $299 

Super Project Plus 269 

Ttmeline Ver. 3,0 323 

Total Harvard Manager 3 369 

DATABASE 

MANAGERS 

cupper $410 

Condors 925 

OataPerlect 263 

OBaselV Call 

DBase IV Programmers Edition 799 

DB*XLOian>or>d1.2 115 

Ftt(BasePlu82.1 190 

GerrHer 189 

Knowledgeman 2 265 

Paradox 2.0 Call 

PFS; Professional RIe 2.0 Call 

Powerba8e2.3 169 

Q4A3.0 166 

QuicksilverDiamond1.2 329 

Revelation Advanced 460 

RBaseForOOS 425 

Reflex 90 

Relate& Report 112 

VPInlo2.0 Call 

DESKTOP 

PUBLISHING 

PagemakerVer.3.0 Call 

PFS: RrsI Publisher 2.0 Call 

Ventura Publish^ 2.0 $449 

DISKETTES 

Maxell S’/.* DS/HO $24 

MaxeHS’//DS/DD 

Polaroid Diskettes Call 

3M5V/DS/HD 20 

3M5V4*DS/D0 15 

3M 600A Data Tapes 26 

3MTapeCartrid(^ Call 

Verbatim 252D 

\%tatim25HD 

Verbatim 3.5 720K 16 

Verbatim 3.5 t.4M 43 


$55 

39 

IBM 4.0 

$120 

94 

Call 

143 

.149 

EDUCATIONAL 


Mavis Beacon Ibachea typing 

Calf 





typing Tutor IV 

30 


ENTERTAINMENT 

Chuck Veager Flight Simulator $35 

Fl5-Strike Eagle 24 

Gunehip 35 

Haekerll 30 

Jet 39 

Kings Quest 30 

Kings Quest IV 30 

MlcrosoflFlightSimulHlor3.0 33 

Scenery Disk 1*7 17ea. 

Silent Service 30 

Speller Bee wAvice 50 

Star Right 40 

SubBattle 30 

Where in the World 29 

Many More Titles Available Call 

GRAPHICS 

Chartmaster $199 

Diagram Master 199 

Ener9raphic82.0 199 

Rrst Graphics Call 

Harvard Graphics 2.1 Call 

IrvA-Vision 296 

Mapmaster 219 

Micro8OtlChaft3.0 225 

Newsroom 31 

Newsroom Profession^ 6$ 

PrintmasterPlus 29 

Printshop 33 

Printshop Companion 29 

Print Sh^ Holiday 20 

Signmaster 132 

INTEGRATED 

AbiWy $56 

Ability Plus Call 

Enable OA 352 

RrstCholce Call 

Framework III 418 

Microsoft Works 63 

Smart Software Call 

Symphony Call 

LANGUAGES 


CoMnCUARD' 


ANTI-VIRUS 


The Advanced PC Security Product) 
Protect your PC against Virus Attocks 



SPREADSHEETS 

Lotus 1-2-3 $295 

Lucid 3D Call 

Microsoft PC Excel Call 

Plan Perfect 168 

Qualtro 143 

Spreadsheet Auditor 62 

SuperCalc5 Call 

Surpass 329 

Twin Advanced 69 

VP Planner Plus 117 

UTILITIES 

Allwsys $65 

Batte^ Watch .Call 

CopyllPC 19 

Copywrite 39 

Com Fast 75 

Cubit 39 

D,A.V.E 55 

De8qview2.2 Call 

Direct Access 49 

Duet 46 

Eureka 99 

Fastback Plus 2.01 104 

Formtools 56 

Fonrtworx Call 

Gopher 39 

Graph in the Box Release 2 73 

Grasp 79 

Hot 69 

HTEST 69 

Lotus Metro 69 

Mace Gold 79 

Micro$oftWindow8266 55 

Microsoft Windows 386 110 

Norton Advanced 4.5 Call 

Norton Commander 2.0 45 

Norton Utilities 4.5 46 


$24 

Microsoft Quick Basic . 

59 

OrgPlusAdv 

Call 

Mii-manrt OiiV-k r 

rail 

PC Tools Deluxe 5.0 

Call 

.11 

Ryan McFarlan Fortran 

McFarlan Cobol 

Turbo Basic 

Turbo C 2.0 

Turbo Psscal 5.0 

390 

512 

59 

90 

90 

Prokey4.0 

.70 

Call 

20 

.15 

26 

QDOSII 

Rightwriter 

Sidekick Plus 

Sideways 

49 

53 

120 

.39 

Call 

QOQ 

jj 

.10 

Turbo C Pro 

162 

SQZPIus 

55 

...18 

Turbo Paecal/Pro 

162 

^1 ipAT KAy 

xe 

...16 

Turbo Prolog 2.0 

90 

Turbo Lightning 

56 

.43 

Turbo Prolog Toolbox 

59 

XTreePro 

64 


CAD& 

ENGINEERING 

Autoskelch Call 

0esignCad2Dor30 $146 

EasyCad2.05 109 

FastCad 1435 

GenehcCad 49 

Generic Cad Level 3 Call 

MathCad2.0 245 

WORD PROCESSING 

Borland Sprint $122 

Easy Extra 54 

OratTMnatriklll 49 

Grandview 169 

Lotus Manuscript 319 

Microsoft Word 5.0 Call 

Muttimate Advantage II 259 

Overlay Word Perfect Call 

PFS Professional Write Call 

SPF/PC2.0 165 

Nftrsity 49 

Voik8Wfiter3 139 

Webster Spellcheck Pro 33 

Webster Thesaurus 39 

Will Maker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

word Perfect Library 2.0 65 

Wordstar ProPack 5.0 239 

Wordstar 2000 Plus 205 

Wordstar2000 Plus Legal Call 

XywritelllPlus Call 


SCALL 
FOR ITEMS 
JOT LISTED. 

2727 W Glendale Ave. 
Phoenix. AZ 85051 
1 - 800 - 421-3135 
1 - 602 - 246-2222 


WAREHOUSE DATA PRODUCTS Call on Novell and any other 

Division of AZ Computer Corporation networkinq products 
2727 W. Glendale Ave. • Phoenix, AZ 85051 





1-8IIIM21-3135 


Mfe gladly assist the first time buyer as well as the professional systems 
analyst. Call our toll-free technical service at 1-800-421-3135. 



A R 


D W A 
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ARC PRO TURBO 88 

•640K4.77/9.54MHZ 

• Color Mono Graphics Card 

• 84 Key Keyboard 
•2-RS-232Serl^Por1 
•1 - ParallelPrinlerPori 
«l-Clod(Catendar 


•MS DOS 3.3 

w/Morvxhrome Monitor $80B 

w/Color Monitor 989 


ARC PRO TURBO 286 

•S12K RAM 6/12 MHz 
• EGA/MOA Graphics Card 


• 101 Key Keyboard 
*2- RS-232 Serial Ports 

• 1- Parallel Printer Port 

• 1 • Clock Calertdar 
•MS DOS 3.3 

w/Monochrome Monitor $1279 

w/Color Monitor 1439 

w/EGA kAonitor 1S59 

ARC 386 Skyscraper Call 

ACCESSORIES 

Copy II PC Deluxe Board $101 

Curte Ruby Plus 69 

Keytronics Keyboards Call 

Logical Connection Call 

MachlllJoystick 36 

Masterpiece 85 

Masterpiece Pius 95 

NIC 101 Keyboard 69 

Stedi-Watt 65 

iSOWatiPowerSuppty 69 

BOARDS 

AST Advantage Premium 512K $429 

AST I/O Mini XT 52 

AST Rampage/2. 512K Call 

AST Rampage 286 Phis. S12K Call 

AST Sixpac Plus W/64K 129 

ASTXfoirmer .Call 

Everex RAM 2000 79 

Everax RAM 3000 89 

Everex Magic Card 16 

Everex Mufti Function EMS Call 

Everex Magic I/O Call 

Hercules Graphics Plus 179 

Inboard 386 PC Call 

Intel Above 286, 512K Call 

Microsoft Mach 20 287 

Orchid Tiny Turbo 269 

CO-PROCESSOR 

INTEL 

80287 Call 

80287-8 Call 

e0287-10 Call 

80387-20 Call 

e0387SX Call 

8087-2 Call 

8087 Call 

LASER PRINTERS 

ASTTurboPS $3199 

OhklataLaser6w/l/F 1519 

Pana8onic4450 Call 

Toshiba Page Laser Call 


LAPTOP 

COMPUTERS 


Sharp Laptop Call 

Toshiba T-1000 $799 

Toshiba T-1200FB 1569 

Toshiba T-1299HB 2419 

Toshiba T-3200 3799 

Toshiba T-S100 4895 

Toshiba T-3100E Call 

Toshiba T-5200 Call 

Tbshiba Accessories . - Call 

Zenith Laptop Call 

VIDEO BOARDS 

AST VGA Plus $349 

ATI EGA Wonder 800 229 

ATI VGA Wonder Call 

EVEREX VGA EV675 249 

Gef>085200 Call 

NEC 1024 Call 

Orchid Designer 800 249 

Orchid Pro Designer 299 

Orchid ^Designer Phis Call 

Paradise Autoswitch EGA Call 

Paradise VGA Phis Call 

Paradise VGA Proff 365 

Vega VRAM Call 

AT&T 

AT&T6300WQS. 10MHz $899 

AT&T6286WQS, 12MHz 1499 

AT6T 6386 WGS, 16MHz 2199 

AT6T 6386. 20MHz. 135MBH.D 4599 

AT&T 63e6E. 20MHz. 135 MB H.D. Lan 
Server Tower 5399 

UPS 

Emerson 

UPS 200 Call 

UPS 300 Call 

UPS 800 Call 

UPS 1500 Call 

EGA MONITORS 

GoldStar EGA w/Swrvel Call 

Mitsubishi Diamond Scan Call 

NEC-Mulbsyncll Call 

Princeton Ultra 16 Call 

Princeton Ultra Sync Call 

Samsung CM 4531 $369 

Samtron Multisync 449 

Sony Multiscan Call 

Zenith Call 

FLOPPY DRIVES 

Teac5V«*360K $79 

Toshiba 3W1,44 MB 129 

Toshiba 3V4'720K 109 

HARD CARDS 

PkJSHardcardZOMB $529 

PlusHardcardSOMB 659 

Pius Passport 20 MB Call 

Plus Passport 40 MB Call 

TMGCafdrive20 329 

TMGCardrive30 349 

TMGCardriveSO 515 


HARD DRIVES 


Bernoulli 44MB Call 

Bernoulli B120I $779 

Bernoulli B120X Call 

Bernoulli B220X Call 

Core Hard Drives Call 

Miniscribe 20 MB 249 

Priam Call 

Seagate 20 MB w/Cont 259 

Seagate 30 MB w/Cont 279 

Seagate60MB Call 

Seagate PS/2 25,30 Call 

Seagate ST 125w/Cont 319 

Seagate ST 136 w/Cont Call 

Seagate ST 251 349 

Seagate ST 4096 565 

MODEMS 

Everex 300/1200 $69 

Everex24O0INT 139 

Everex 2400 MNP INT 159 

Everex 2400 MNP EXT 169 

Everex Mini 1200 Call 

Hayes 1200 Call 

Hayes 2400 Call 

Holmes 1200 INT Call 

Holmes 2400 INT Call 

U.S.Robotics2400E Call 

U.S. Robotics 9600 HST Call 

U.S. RoboticsCourier2400 Call 

U.S. Robotics Sportster 1200 Call 

U.S. Robotics Sister 2400 Call 

DIGITIZERS 

Kurta Tablets Call 

SummaGraphics Call 

MICE/SCANNERS 

Complete Scanners $178 

Oatacopy Call 

HPScanjet Call 

Logriech Clear Call 

Logitech HiRes Call 

Logitech PS/2 Call 

Logitech Scanman Call 

Logitech Serial 66 

Microsoft Bus w/Paintbrush 92 

Microsoft Serial w/Paintbrush 92 

Panasonic FX-RS SOS Call 

MONITORS 

AMOEK410 $145 

Goldstar Amber w/Swivei 79 

MagnavoxRGB 255 

NEC GS Amber Call 

NEC Monograph w/Card Call 

PrinMtonMax12 136 

Prin^lonMaxIS Call 

Samsung TTL Amber 76 

SamsungFlat 69 

Samsung RGB w/tilt 249 

Sigma Lazerview Call 

Viking 

Viking 1 869 

Viking 10 Color 2369 

Viking 2400 1269 
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PRINTERS 


ALPS 

/Ulegro24 Call 

CITIZEN 

120D $146 

1800 165 

MSP 40 265 

MSP 45 415 

MSP 50 365 

Tribute 124 455 

EPSON - Call on all models 

NEC Products Call 

OKI DATA -Call on all models 

OKI320/321 Call 

OKI390 Call 

OKI391 Call 

OKI393 Call 

PANASONIC 

I0e0-UM2 169 

1091- Myi2 Call 

1092- 1 329 

1124 Call 

1524 Call 

1592 409 

3131 329 

STARMICRONICS 

NX1000 179 

NX1000 Color 236 

NX15 306 

NX 2400 Call 

TOSHIBA 

321 SL Call 

341 SL Call 

351 SX Call 

P311 Call 


FREE SOFTWARE! 

Purchase over $100 and receive one of these 
disks absolutely FREE! Purchases over 
$250 get two free disks, over $400 get three, 
or gel all lour disks when your purchase la 
over $5001 

1) MIXED BAG. 2) PC-WRITE. 

3) FONT-SET. 4) DR. DATA UBEL 

WE CARRY TARQUS LAPTOP BAGS Call ^ 

M^REHOUSED4Tk 

PRODUCTS 


No Charge for 
Ma aterCa rd or Visa 

TERMS 

Shippmg on moat software la $5.00. 
AZ orders + 6.7% aelea lax. 
Peraonel/company check allow 
fourteen (14) days to clear. We 
accept purchase orders from 
authorized inetiiulions for 3.5% 
more than cash pnca. AN raWms art 
aulMact to our approval Thara wiu ba 
a 20% raatock laa All pricaa ara 
eub}ad to changa Qua to copynght 
laws wa cannoi taka back any open 
software 


• All Prices are subject to change. Phone Hours; Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 

•We do not guarantee compatibility. Saturday 9:00 a.m. • 5:00 p.m. MST 

• We stock all available products. Technical Support: 1-800-421-3135 

• We welcome international accounts. Call our 1-800-421-3135 within the USA and Canada. 




PRODUCTIVITY 


■ UTILITIES 




This is what 
a year’s worth of 

m f • *1 ^ 


...and PC Week, PC Tech 
Jouraal, MacLser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
andA+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you’re interested in. BlueFish 
rapidly locates all the articles 
that mention that topic 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 

CIRCLE 158 ON READER SERVICE CARD 


hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only S695. To subscribe 
or to get more information call 
(212) 503-4400 today. 


THf 




THE ULTIMATE DESKTOP REFERENCE 
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PRODUCTIVITY 



Webster’s defines form as ... 

“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 

Indigo Software defines JetForm as ... 

“doing all of the above creatively, efficiently and inexpensively.” 


What can you expect fnm the most 
powerful, flexible competitively prked 
eleetmnk forms product oo the market? 

■ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 

■ Flexi)Wty: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

■ Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 

■ Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 



h What You See fteally 
What You Get? 

With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 



JetForm 


Call 18001 267-9976 16131 594-3026 

Indigo Software Ltd. 

560 Rochester Street, 

Ottawa, Canada K1S 5K2 



' JetForm solutions are available for: 
IBM PCfAT, PS/2 and compatibles 
HP 3000, HP 9000, 

DEC VAX 
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IMS 286/12MHZ 

System hicludes: 

• 80286 puKessor running 
12MHz, zero wait states, 
switch-selectable to 6MH7 

• 1MB RAM 

• 5.25' diskette drive 

• Dual diskette drive’fixed 
disk controller 

• 200-watt power supply 

• Enhanced, 101-key keytuiard 

• Illustrated installation and 
operations manual 

• Gock/calendar with balterv 

(C114C 

Base System . 14IJ. 

Base system with monographic 

card and monitor $1275 

With 40MB Seagate* 

(28ms) $1695 

With TOMB MiniScribe' 

(28ms) $1925 

EGA and VGA upgrades available: 
call for oetails. 




IMS 286/lOMHz 

System includes: 

80286 pnxressor running at 
lOMHz, switch-selectable to 
6MHz 

• 512KB RAM 

• 5.25' 1,2MB diskette drive 

• Dual diskette drive. fixed 
disk controller 

• 200-watt povx’er supply 

• Enhanced, 101-key Keyboard 

• Illustrated installation and 
operations manual 

• Gock'calendar with battery 
backup 

Base System . 


$995 


Base system with monographic 

card and monitor $1125 

With 40MB MiniScribe 

(61ms) $1545 

With TOMB MiniScribe 

(28ms) $1775 

EGA and VGA upgrades available; 
call for details. 


IMS 88/lOMHz 

System mchides: 

• 8088 processor running at 
lOMHz, switch-selectaole to 
4.77MHz 

• 640KB RAM 

• 5.25' 360KB diskette drive 

• Diskette drive controller 

• 150-watt power supply 

• Enhanced, 101-key keyboard 

• Illustrated installation and 
operations manual 


Base System . $595 

Base system with monographic 

card and monitor $725 

With 20MB MiniScribe 

(65ms) $985 

With 30MB MiniScribe 

(65ms) $1065 

EGA and VGA upgrades available, 
call for dkails. 


Drives 


Hard Drives 
43MB MiniScribe AT 

(25ms) $459 

80MB Seagate AT (28ms) $669 
110MB MiniScribe AT 

(28ms) $895 

30MB Seagate XT (65ms) $310 
40MB MiniScribe XT 
(65ms) $379 

Diskette Drives 

360KB for XT (black) $99 

360KB for AT (gray) $109 

1.2MB for AT (gray) $109 

1.2MB Teac* for AT 

(gray) $119 

1.44MB for AT (gray) $89 


To Order Call Toll-Free: 

800 - 777-7757 

Mon.-Fri. 8 a.m.-9 p.m. CST 
Sal. 9 a.m.-5 p.m. CST 

For Customer Support: 

800-288-2123 

Mon.-Fri. 8 a.m.-7 p.m. CST 


byte down with an IMS 
system and boot up right! 


INTELLIGENT BUYERS shop for superior products and superior value. 
All of our products come with a one-year limited warranty, one year 
of technical phone support, and a 30-day money-back guarantee (does 
not include freight). do not charge you for UPS ground shipping 
within the continental United States, or for buying with your credit card. 
Intelligent Micro Systems is The Intelligent Choice. 

Prices subject to change. Softuvre is non-refundable. AZ, CO. FL, CA, KS, 
MO, and TX residents, piease add appropriate local sales tax. 




Back home on the range, 
T.W. 'Dillo is rustling up 
great deals on personal 
computers." At IMS, 
confides T.W., "we bite 
the bit to rein in the best 
prices. And our machines 
don't mind being ridden 
hard and put up wet, 
built for solid 


Intelligent Micro Systems 

1633 Babcock, Suite 424 
San Antonio, Texas 78229 
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699 

DATA 

53. 

65, 

73, 

79, 

6B. 

63. 

69. 

68, 

67, 

39, 

38, 

38, 

38. 

0, 

A, 

34 

497 

lit 











OATA 







74. 

73, 

38. 

39, 

4P, 


65. 

73, 


73 

SCO 


















DATA 






A. 



39, 


6P, 

68, 



39, 


49B 



















639 

OATA 


74, 

3C. 

39. 

73. 

6B, 

69, 

79, 

79, 

65. 

64, 

38. 

0. 

A, 

34, 

59 

403 














649 

OATA 

72. 

65, 

73. 

73, 

39. 

61. 

39, 

6B. 

65, 

79, 

39, 

74. 

6P. 

39, 

63, 

6P 

59C 

IS! 




- VALCS 

■ ♦ 


















A, 

34. 

0. 

A, 

SA, 

43 

3PB 
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DATA 




































699 

OATA 

6B, 

39, 

68, 

6P, 


39, 

65, 

73. 

74, 

61, 

62, 

6C, 

69, 

73, 

69, 

65 

629 













699 

OATA 

64, 

38, 

0, 

A. 

24. 

0, 

A, 

4C, 

69. 

68, 

69, 

39. 

65, 

73, 

74, 

61 

43P 














DATA 









O. 




A, 



















71B 

OATA 

65, 

72, 

39, 

68. 

6P. 

64. 

65, 

39, 

68, 

6P, 

74, 

39, 

64, 

65, 

74, 

65 

509 




















739 

DATA 




64, 


0. 

A, 

24. 

38. 


28, 

38. 

38, 

38, 
















739 

OATA 

63, 

6C, 

6P. 

63, 

6B, 

73, 

39, 

6C, 

65. 

66, 

74, 

38. 

39, 

39, 

39, 

39 

4P7 
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749 

DATA 

39. 

0, 

34, 

BA, 

6, 

1, 

B4, 


CO, 

31, 

9B, 

01, 

19, 

99, 

18, 

13 

513 

2%t 






•d ■ 



fTBTEM 






DATA 




PP. 











18, 








i 


1 EM) 







769 

DATA 

6, 

99, 

18, 

BA, 

19, 

91, 

C3, 



89, 

18, 

9C, 

19. 

91. 

Cl, 


579 



tt. 

rt. 

i 

K9 

•1. 

P. 

SA 

43 

4P, 

59, 

59, 

39. 

31, 

2B, 

39, 

39 

5B8 

779 

DATA 

5. 

• 9, 

IB. 

BE, 

19, 

99, 

18, 

C9, 

19. 

91, 

C3. 


49, 

99, 

18. 

C3 

SOP 

2lfl 


it. 

6). 

29 

3« 

49. 

6F. 

7B 

79 

73, 

69, 

67, 

<9, 

74. 

3B, 

91, 

39 

517 


OATA 


B4, 

19, 

CO. 

31. 

A3. 






19, 


4. 







99, 

it 

9A 

69. 

66. 

66 

3B 

43, 

6P. 

60. 

60, 

75, 

6E, 

69. 

63 

S7B 












89, 

47. 


89, 

B3, 

4, 

P6 

7ep 



SI. 

74, 

69 

6P 

6C, 

73. 

2t 

43 

6P. 

2B, 



59. 

49, 

39. 

40 

4A5 











98, 

SA, 

1, 

99, 

1, 

9, 

89. 

PC 

SPB 








6t. 

«S 

29 


29. 

43. 

6P. 

63, 

29, 

46, 

6C 

693 


DATA 













73, 

c. 

39. 

18 

530 



























BB, 



39, 

3, 

9, 

6, 

5a, 

1, 

P6. 

6 

9C4 































F, 


89, 

Cl. 

A, 

89. 

19 

595 









3S 


29, 

24, 

3. 

35. 

37, 

3E, 

36, 

6B 

329 








*P, 

19, 

EC, 

43, 

32, 

C9, 

88, 

93. 

C3, 

3, 

88 

993 






























9. 

98, 

A2. 

19, 

BA, 

81. 

5. 

89 

799 





























BA, 

9A. 

5, 

89. 

99, 

9, 

99. 

19, 

98 

773 


















■ 



DATA 

AA, 


BA, 



89, 

A8. 

9. 

99. 

23, 

98, 

A8, 

19, 

BA, 

93. 

5 

743 













Be. 


99, 


07. 

E 

48E 


DATA 


A3. 

9. 

99, 

34. 

98, 

>2. 

19, 

9A. 

CB, 

5, 

89, 

99. 

9, 

99, 

16 

7IA 





90 

K 

IP, 

P, 

97 

P 

15. 

23, 

3, 

55 

79, 

61, 

67, 

65 

389 









16. 

89, 

5. 

99, 

16. 


5, 

43, 

B9, 

7 

69P 




it. 

5A 

49 

4P, 

SB. 

59 

39 

79. 

6r, 

75. 

72 

63, 

65. 

39. 

SB 

5lB 












5. 

88, 

84, 

31, 

9A, 

8. 

Al 

127 











SB. 

2P. 

77, 

50 

SB, 

3P. 

75. 

50 

5BE 









04. 

33. 

C4, 

86, 

31, 

99, 

8, 

SB, 

1, 

19 

79C 






SO 

SB. 

3P. 

61 

SO 

SB, 

2P, 

79, 

50 

SB, 

2P, 

64. 

So 

549 






PE. 


C. 


86. 

39, 

e3. 

99, 

C7, 

86, 

39, 

P6, 

6 

935 





ir 

77 

30, 

77, 

61 

69 

74. 



2P 

75, 

30. 

68, 

65 

4SA 









18. 

96, 

19. 

B4. 

38, 

CD. 

31. 

9A. 

8. 

Al 

SAB 



















S7A 






B4, 



84. 

A. 

C4. 

86. 

31. 

9b, 

16, 

9P. 

19, 

42 

687 


















61 

559 


DATA 



88, 

93. 

C3. 

3, 

88, 

A9, 

Al, 

19. 

4. 

9, 

98, 

A2. 

19, 

e9 
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65. 










AA, 



28, 


B9, 

33, 

BE, 

AE, 

19. 

El 
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79. 


75, 

73, 

65, 

39 

4P4 







BB. 

A6. 

19. 

89, 

18, 

9. 

89. 

3P, 

9, 

99, 

34. 

98 
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6S, 

31 

»3 


79, 

79, 



2P. 

64. 

30 

S35 
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35, 

CO. 

31. 

99. 

1C, 

9C. 

44 
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79. 



69. 

75. 

72 

72 
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6E, 

74, 

29 

64. 

61. 

74, 

65 
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18, 



14, 

B4, 

25, 

CD, 

31 
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39 

CP 

FB 

59 

Bl 

39 

86 







79 

2e. 



24 

4B, 

6P. 

39, 

66 

69. 

6C. 

65, 

73 
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PP 


CB 

1 

3B 

PP 

6 

60 

1 

CP 

93 

1 

60 
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it 

6S 

69. 

69, 

66 

69 
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3E, 



34. 
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6B 
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09 

33 

C9 

38 

97 

6 

60 
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61. 

63. 

6C 

65 

39. 

74, 

tp 

39 

63, 

72. 

<5, 

Cl 

74, 

65. 

2C. 

29 

577 





19 








9C 


84 

07 

38. 561 





































OKth 


























BJI 

PP 

PP 

EC 

81 

1 

BJI 

PP, 9EA 




























10 

93 

8A 

2 

8C 

Bl 

P3, 117 


DATA 






























38 

II 

11 

PP 


', 7A3 

Sll 

6%, 

69. 

it 

67 

36, 

73, 

ts 

tt 

74, 

3E, 

0, 

A 

34, 

39, 

62, 

65 

4CO 












8C 

28 

A2 

90 

1 

3E. A14 

S9I 

DATA 

6». 

6e. 

67 

21 

73. 

65. 

63 

65 

69, 

76. 

65, 

C4 

38, 

B. 

A, 

34 

59B 


















continues) 


ZCOPY.BAS: As an alternative to using source code, ZCOPY.BAS will create the .COM file when you run it once in BASIC. 
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doit base an 
athletic (toartment,but 
our graduates ^ a jump 
ai everjrae in flieir fida. 



Microsoft Ihiversity brir^s the institution of 
higher learning to an even higherplane.It’saplace 
where programmers and de^opers learn about 
Microsoft systems software straight from the 
source: from instructors with firsthandknowledge 
of what drives Microsoft systems software. 

Our instructois take you through intense, 
hands-on courses that concentrate on the de\’elop- 
mentofMicrosoft’ OS/2 andMioosoft Windows 
applications. 

You gain insight and expertise writing software 
in environments such as MS* OS/2, MS OS/2 
LAN Manager and MS OS/2 Pnesentatiai Man- 
ager. As well as Microsoft Windows/286 and 
Window&/386. 

Courses take place in a lab setting so you not 
only learn theory, 3 ™ also gain practical experi- 
enceby actually writing sofbvare. And courses are 
offered for different levds of expertise. 

To receive more information and a copy of the 
Microsoft Ifeiiversity catalog, call 206-882-8080! 
And if you or irour team cannot attend classes at 
oneofourfecilities, be sure to ask about our on-site 
customer training program or video training 
course that is avmlable. 

Either way, we’re going to make sure you learn 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 

MKmsoitUniversity’ 


9^988 Mkrcaojl Corporation. M ri^is reserved. Micmsoft, the Microsoft log), and MS an registered tmdmarks 0 / Microsoft Corporation, f Witten requests far vnfarmadm stolid p to 
Microsoft University, Registrar, BOX 97017, Redmond. 98073-9717. 



PRODUCTIVITY 



■ UTILITIES 


lisa 

DATA 

C4. 

4. 

*B. 

1, 

rr. 

43, 

BA, 

3. 

B4, 

C7, 

ra. 

SA, 

54, 

94, 

cr. 

93 

444 

1948 

DATA 

AB. 

73, 

1, 

74, 

E4, 

7A. 

rr 

4B, 

3, 

4, 

BB, 

34 


cl. 

4. 

44 

444 

iiat 

DATA 

91, 

92, 

94, 

9a. 

B4, 

14, 

7r, 

IB. 

•3, 

C3, 

5, 

EC. 

34, 

3B, 

3C. 

3B 

96r 

1974 

DATA 

1. 

4, 

a. 

BB. 

74, 

rr. 

»4 

2. 

BB, 



44 


4. 


27 


Ilia 

DATA 

79, 


94. 

•4. 

14. 

9r. 

14. 

BB, 

9B. 

9A, 

97, 

94. 

C3. 

BB. 

lA, 

a 

735 

1948 

DATA 

rr. 

B4, 

17, 

rD, 

72, 

4, 

3C 

2, 

74, 

33. 

ra. 

4 

SB, 

1, 

36, 

79 

435 

it2a 

DATA 

73, 


C3, 

93. 

■4, 

IB, 

4B, 

14. 

43, 

34. 

IB, 

7, 

4, 

73. 

4. 

84 

4A9 

1574 

DATA 

14. 

ra. 

4, 

SA. 

1, 

3, 

79 


Al, 

C7, 

1. 

37 

4. 

44, 


74 

54E 

113a 

DATA 

IB, 

13, 

4. 

47. 

IB. 

BB, 

14, 

94. 

ra. 

C3. 

93, 

BB, 

IB. 

48, 

14. 

34 

944 

isaa 

DATA 

09. 

4A, 

44, 

3, 

BB, 

4e, 

r* 

4A. 

ac. 

3, 

BB, 

44 


48. 

3A, 


7r9 

H4a 

DATA 

IB, 

rr. 

9, 

75, 

3, 

ra. 

B4, 

3, 

Ba. 

T, 

ra. 

SB, 

C3, 

BB. 

3B, 

1 

747 

1417 

DATA 

BB, 

3, 


C7, 

4, 

C7, 

1 

37, 

4, 

ra. 

4. 

9A 

1, 





119a 

DATA 

BE, 

ai. 

a. 

BB, 

77, 

a, 

3C, 

2r. 

74, 

41*. 

3C. 

D, 

74. 

IB, 

3C, 

24 

4r9 

1434 

DATA 

BB, 

34, 

a. 

73, 

11, 

BB, 

4D 

4, 

73, 

c. 

KB. 

11 

BB, 

44, 

8, 

72 

434 

it«a 

DATA 

74, 

n. 

Bl, 

77. 


73. 

9r, 

BB, 

43, 

a. 

3C. 

D, 

74. 

1, 

3C, 

3r 

418 

1434 

DATA 

9, 

BB. 

19. 

4. 

73, 

7, 

n 

a. 

73, 

1, 

■a. 

76 

rr. 

BB, 



742 

117a 

DATA 

74, 

27, 

3c, 

2B. 

77. 

ri, 

C4, 

44, 

rr. 

a. 

B4, 

07, 

C4. 

44, 

rr. 

a 

439 

1444 

DATA 

4A. 

A9, 

3, 

44, 

7. 

CD, 

21 

94, 

e3. 

B4, 

14, 

44 

1, 

83, 

ca. 

4 

446 

iiaa 

DATA 

43. 

3B, 

47, 

1. 

a. 

74, 

3r. 

43, 

3E, 

47, 

1, 

a. 

75, 

4, 

C7, 

4 

44r 

1494 

DATA 

48. 

4. 

BB, 

BA, 

re. 

4B. 

1 

a. 

BB, 

AD, 

rs. 

BB 

*r. 


73, 


774 

iiaa 

DATA 

47. 

1, 

A3, 

1, 

BB. 

44, 

a. 

BB, 

A. 

1, 

C3, 

C4, 

44. 

rr. 

a. 

B8 

781 

1644 

DATA 

3C, 

3, 

75, 

9, 

BB, 

74. 

rc 

BB, 

*7. 

3C. 

4, 

74 

a. 

34, 

14, 

44 

446 

i3aa 

DATA 

34. 

a, 

3C. 

31, 

72, 

A. 

3C, 

34. 

77, 

7, 

3C, 

31. 

A2. 

73, 

1. 

EB 

443 

1474 

DATA 

1. 

77, 

OD, 

BB, 

1C, 

46, 

4 

BB, 

as. 

rc. 

■a, 

84 

4, 

32, 

ca. 

Efl 

BBC 

i3ia 

DATA 

A3, 

aD, 

3S, 

41, 

1. 

47, 

4, 

a. 

ra. 

AB, 

75, 

A, 

44. 

1, 

02. 

BB 

7ia 

1468 

DATA 

90. 

rc. 

4, 

B, 

E2. 

ra. 

•6 

7, 

6. 

BB, 

7C, 

rs 

BB, 

C4, 


79 

749 

132a 

DATA 

a. 

4. 

9A. 

1, 

BB, 

BO. 

BO, 

14, 

CB. 

1. 

BB, 

A4, 

a, 

BB, 

3C, 

41 

sra 

1474 

DATA 

3. 

ra. 

03, 

ra. 

C3, 

e7. 

4 

44. 

1. 

4, 

a. 

sa 

9r. 

rc. 

73, 

7 

771 

123a 

DATA 

73, 

a, 

ta. 

3e, 

7A, 

77, 

3. 

aa. 

34. 

or, 


C3, 

40, 

9C, 


43 

747 

1784 

DATA 

43, 

3B, 

44. 

1, 

13, 

72, 

r4 

B4, 

33, 

3C. 

B, 

79 

7, 

■4. 

4. 

EB 

411 

124a 

DATA 

3E. 

<7, 

1. 

a. 

75, 

4, 

B7. 

11, 

47, 




43, 

3E. 

47, 

1 

493 

i7ia 

DATA 

2D, 

re. 

B4. 

B7, 

3C, 

4, 

74 

7, 

3C, 

2. 

7S, 

or 

BB, 

34, 

rc. 

E4 

437 

129a 


a. 

74, 

2. 

47. 

Cl, 

47, 

IB. 

*7. 

1. 

ra. 

C3, 

44, 

34, 

47. 


B8 

7ar 

1724 

DATA 

DA, 

BB, 

SB, 

3. 

73, 

9, 

BB 

42, 

rt, 

B4, 

8, 

44 

13, 

a. 

BB. 

37 

744 

i3ca 


43. 

a. 

73, 

9, 

44, 




aa. 






34, 



1734 

DATA 

n. 

ra. 

C3. 

ra, 

C3, 

sa. 

S3 

91. 

33. 

ca. 

43, 

Cl 

3, 

91. 

BA, 

1C 

B7r 

127a 

DATA 

1, 

14. 

31. 

a. 

72, 

C, 

ra, 

C3. 

•B. 

74. 


40, 

14. 


1, 

BB 

4A8 

1748 

DATA 

44. 

43, 

ra. 

2. 

77, 

2, 

43 

rr. 

47. 

4, 

6, 

33 

rr, 

Dl. 

B3. 

Dl 

444 

i2aa 


91, 

a. 

ri. 

C3. 

BB, 

74, 

ra. 

3C. 

1, 

79, 


C7, 

4, 




729 

179B 

DATA 

B4. 

73, 

7, 

A, 

C7, 

39. 

21 

14. 

S3. 

ri. 

BB, 

4 


C7, 

B3, 


7r3 

i3aa 

DATA 

3, 

C4, 

4. 

Al, 

14, 

4, 

*•> 

Cl, 

C7, 

4, 

ar. 

14, 

ra. 

2, 

C4, 

4 

417 

1744 

DATA 

97, 

43, 

DA. 

57. 

94, 

SB, 

C3 

94, 

S3, 

92, 

94, 

97 

51. 

84, 

3B, 

BA 

744 

i3aa 

DATA 

Al. 

la, 

3, 

74. 

€3, 

93. 

B4, 

Dt. 

rc. 

40, 

3B. 

«r. 

1. 

47, 

3, 

a 

444 

1774 

DATA 

14, 

ra. 

4. 

SB. 

1, 

34. 

74 

7, 

aa. 

rr. 

44, 

4 

54. 

1, 

14. 

94 

4rc 

i3ia 

DATA 

43, 

A4, 

74, 

3, 

r7. 

94, 

«3, 

aa. 

7r. 

4. 

3A, 

74, 

4, 

44. 

7r, 

4 

4B1 

1764 

DATA 

rc. 

44, 

3, 

AA, 

•3, 

C7, 

3 

BB, 

Cl, 

9. 

3, 

4 

A8, 

Al, 

7r. 

1 

484 

132a 

DATA 

a. 

79, 

n. 

BA, 

47, 

3, 

2C, 

34, 

3c. 

1, 

73. 

BB, 

3C. 

3, 

77. 

B4 

5C4 

1776 

DATA 

A4, 

58, 

AA. 

B3. 

2, 

r3. 

A4 

4B, 

3, 


B4, 

14 


14, 

84, 

4r 

7D3 

133a 

DATA 

ra. 

94. 

<3, 

ra. 

4, 

94, 

1, 

■B, 

74. 

9. 

92, 

BB, 

4C, 


9a, 

■4 

BIB 

laaa 

DATA 

3. 

BD, 

77, 

5. 

BB. 

BB, 

rr 

47. 

47. 

1, 

42, 

3 

84, 

r3. 

84. 

4r 

79r 

134t 

DATA 

7, 

CD, 

31, 

44. 

1, 

4C, 

CD. 

21. 

94. 

97, 


41, 

a. 

44, 



744 

iBia 

DATA 

3, 

83, 

Cl, 

4. 

AC, 

BB, 

B7 

ra, 

B2, 

rA, 

44, 

IB 

44. 

1, 

81. 

C3 

878 

139a 

DATA 

3C. 

D, 

74, 

D. 

3C, 

41, 

72, 

4, 

3C, 

7A. 

77, 

3, 

3C, 

34. 



4Br 

1434 

DATA 

44, 

4, 

14. 

44. 

4, 

73, 

ID 

3c. 

4, 

74, 

47, 

3C 

19, 

74, 

34, 

3C 

4C7 

134a 

DATA 


sr. 

9B, 

C3, 

■4. 

3B, 

<7, 

1, 

ra. 

4, 

SA, 







1434 

DATA 

ID, 

74, 

2, 

BB. 

34, 

BB, 

49 

ra. 

AB, 

CB. 

1, 

B4 

41, 

re. 

84. 

IE 

442 

137a 

DATA 

3B. 

47. 

1, 

aa. 

70, 

1, 

3A, 

79, 


BA. 

IS, 

44, 


41, 

44, 


S4D 

1444 

DATA 

4A. 

14, 

B4. 

C4. 

37, 

IB, 

44 

1, 

72, 

a. 

4A, 

44 

3, 

B8, 

03, 

rc 

7D7 

i3aa 

DATA 

CD, 

21. 

41, 

e7. 

3, 

ra. 

4. 

9a, 

1. 

aa. 

75, 

41. 

57, 

•4. 


33 

44A 

1894 

DATA 

BB. 

ID, 

B4, 

4A, 

ra, 

rr. 

4 

SB. 

1, 

BB, 

C7, 

BB 

5r, 

ra. 

BB, 

ac 

744 

i3aa 


ca, 

47, 

aa. 

a. 


r2. 


40. 

79, 


47, 

a. 

a. 

34. 




1444 

DATA 

4, 

73. 

ra. 

BB, 


BB, 

99 

ra. 

rr. 

a. 

SB, 

1 

84, 

IB, 

4A. 

14 

494 

i4aa 

DATA 

3A, 

4B. 

aa. 

3C. 

9C, 

74, 

7, 


34, 

r3. 

74, 

3, 


ri, 

44, 


434 

1474 

DATA 

BB. 

BA. 

44, 

44, 

ra. 

rr, 

4 

ar. 

1, 

ra. 

4, 

94 

1, 

18, 

74, 

4 

737 

i4ia 

DATA 

c*. 

74. 

34, 

B3, 

r7. 

e. 

77, 

37, 

94. 


A7. 

1. 

ri. 

A4, 

SB, 

Sr 

77B 

1464 

DATA 

■A, 

Be. 

3, 

B4. 

BD. 

rc. 

97 

sr, 

SB, 

SA, 

SB, 

94 

C3, 

S3, 

84, 

IB 

77c 

142a 


34, 

r3. 

74, 

33. 

43, 

34, 

r3. 

74, 










1874 

DATA 

44, 

1. 

B3, 

e3. 

D. 

BB, 

42 

ra. 

73, 

7. 

37, 

IB 

44, 


72, 

rs 

SBA 

143a 

DATA 

34, 

CD, 

31. 

73. 

13, 


73, 

2, 

BB. 

54, 



44, 

3, 

B4, 

93 

77a 

1744 

DATA 

ra. 

BB, 

4, 

94, 

C3. 

S3, 

91 

S3, 

97, 

94. 

44, 

14 

44, 

1, 

83, 

Cl 

784 

144a 

DATA 

BE, 

4A, 

4C, 

3, 

BB. 

4C, 


C3. 

3, 

4, 

44, 

1, 

37, 

4, 

44, 

1 

4BD 

1714 

DATA 

5, 

47, 

4, 

4. 

•4, 

3B, 

DC 

14, 

B3. 

C7, 

1, 

4A 

rr. 

rr. 

BB, 

rc 

aiA 

149a 


74, 


BB, 

47, 


C3, 


AB, 

70. 

1, 





a. 

C4 


1724 

DATA 

rA, 

73, 

lA, 

•4. 

IB. 

44, 


83, 

C3, 

5. 

AA, 

41 

•3. 

r7. 

4, 

79 

4C4 

144a 

DATA 

4, 

74, 

1, 

a. 

r*. 

75, 

2, 

rB. 

C3. 

ra. 

C3, 

94, 

53, 

93, 

44, 

14 

734 

1734 

DATA 

4, 

•4. 

99, 

rt. 

•3, 

C3, 

9 

34. 

CA, 

74, 

A, 

B4 

Bl. 

37. 

IB, 

44 

73r 

147a 


7f, 

la. 

43, 

C2, 

3, 



DB. 


44. 


44, 


a. 

BB. 

C7 


1744 

DATA 

1. 

77, 

3B. 

BB. 

07. 

B4, 

34 

40, 

14, 

B4. 

4C. 

3 

94, 

BD, 

74, 

9 

430 

i4aa 



34, 


BA, 

C3, 


SA, 

94. 

9B. 





5. 

ar. 

4 

444 

1794 

DATA 

BB, 

A2, 

ra, 

SB. 

34, 

44, 

1 

74. 

3. 

B4, 

14, 

Al 

Al. 

1, 

34. 

44 

47r 

i4fa 

DATA 

•>. 

34. 

ei. 

94, 

BB. 

AT, 


73. 

4. 

3A, 

B4, 


3. 

A4, 

14. 

SB 

BBa 

1744 

DATA 

9, 

74, 

10. 

B6. 

4, 

re. 

44 

4. 

A3, 

C8. 

1, 

BB 

81. 

rA, 

rs. 

EB 

an 

i9aa 


e3. 

54, 

93, 

93, 

94. 

BA, 

7r, 

3, 

44, 

7. 


31, 

94, 

44, 

04, 

41 

754 

1774 

DATA 

37. 

44, 

19, 

A2, 

CB. 

1, 

BB 

44, 

rA. 

rr. 

4, 

SB 

1. 

r7. 


lA 

433 

isia 

DATA 

3. 

D3, 

43, 

24, 

OB, 

BD. 

77, 

74. 

1, 

4A, 

9r. 

73, 

1, 

32, 

rr. 

44 

7D7 

1784 

DATA 

44 , 

4, 

A2, 

C4, 

1 , 

BB, 

77 

rA, 

rr. 

4. 

Al, 

1 

8A, 

44, 

7, 

3e 

732 

153a 


7, 


31. 

ra. 

4, 

94, 

1, 

34, 

74, 

4, 


4C. 

3, 

B8. 

Cl, 


444 

1774 

DATA 

rr. 

79, 

4, 

4A, 

ac. 

3, 

BB 

DA. 

rs. 

ra. 

SB, 

sr 

SA, 

97, 

SB, 

03 

444 

1934 


44 , 

14, 

7r, 

14. 

43, 

02 , 

1, 



44 . 



43, 


3, 

BA 

7ra 

2464 

DATA 

BB, 

7A, 

rA, 

72, 

13, 

3C. 

2 

79, 

9, 

BB. 

97, 

rr 

BB, 

A, 

3C, 

in 

737 

1944 

DATA 

C3, 

BB, 

43, 

BA. 

C7, 

Kl, 

43. 

C3. 

3, 

EC, 

34, 

7r, 

BB, 

ra. 

SA, 

94 

7A4 

3B1B 

DATA 

75, 

9, 

44. 

19, 

BB, 

4B, 

rA 

rs. 

C3. 

SB. 

91, 

43 

3B, 

cr. 

14, 

a 

764 

1594 

DATA 

94. 

Cl, 

94, 

44, 

3B. 

72, 

1. 

4, 

73, 

4, 

4A. 

44, 

3, 

BB, 

43, 

n 

4D4 















'ZCOPY.BAS continues} 



SSBflSBfe^^ 
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Th^ canft mess with your data. 


Plus Passport. The highest performance 
removable hard disk. With rassportryou 
can have all the performance of the best fixed 
hard disks: 20 or 40 MB of capacity. And an 
effective access time of 28 ms. Passfwrt is 


even two to three times more reliable. Bi^ou 
can take the entire hard disk out of your PC' in 
seconds. And lock it up in a safe place. 

How does Passport compare to cartridge- 
based removables? It holds twice as much data. 

flubwtaiyoOJiimijfiiCflrp ftapon ■ i wttunart af>J tV* m a iwd ndmatk ot Wim DaxioyHMf Cap C IS89 DMlepoMm Co*^ 



VIC : 


PRODUCTIVITY 


3I2I 

DATA 

n. 

14, 

41, 

34, 

CO, 

14, 

4, 

2, 

77, 

4, 

C7, 

4, 

CD, 

14, 

• , 

1, 


2444 

DATA 

A4. 

OA, 

AS, 

1, 

33, 

C5, 

04. 

44, 

CO, 

21, 

72, 

4, 

04, 

4, 


2, 

747 

2«3I 

DATA 

n. 

13. 

41, 

31, 

CO, 

14, 

4, 

2, 

43, 

14. 

cr. 

14. 

4, 

Al, 

CO, 

14, 


2414 

DATA 

•4, 

7, 

94, 

04, 

34, 

32, 

03, 


31. 

33, 

02, 

r7. 

41, 

r7. 

43, 

A3. 

930 

3«4f 

DATA 

3S. 

4, 

14. 

75, 

3, 

44, 

3, 

4, 

55, 

54, 

C3, 

54, 

S3. 

91. 

93, 

57, 

407 

2424 

DATA 

AD. 

4, 

45. 

14, 

AT, 

4, 

05. 

31, 

4, 

04, 

44. 

i. 

54, 

44, 

07. 


735 

3tM 

DATA 

4. 

C4, 

14. 

CO, 

14, 

•e. 

ea. 

7, 

rt. 

01. 

OA. 

01, 

N. 

4A, 


4A. 

5se 

3434 


sr. 

54, 

5A. 

59, 

94, 

C3, 


44. 

3. 

49, 

17, 

rs. 

rt. 

C3. 

r9. 

C3, 

524 

3MI 

DATA 

tk. 

4A, 

D4. 

33, 

ri. 

or. 

DO, 

3, 

ro. 

05, 

4, 

4, 

51, 

SA. 

€3, 

34, 


3444 

DATA 

40. 

14, 

oc. 

14. 

■0, 

57, 

4, 

40, 

34. 

CO, 

14, 

40, 

ra. 

•o, 

4r, 

3, 

454 

3I7» 

DATA 

r, 

C, 

34, 

3e, 

34, 

74, 

3, 

4, 

7, 

AA, 

01, 

4, 

ro. 

Ol, 

DA, 

01, 

414 

24S4 

DATA 

43. 

49, 

3, 

rc. 

rs. 

A4, 

49, 

34, 

ct. 

14> 

40. 

34, 

04, 

14, 

41, 

Ct. 

8«r 

2IH 

DATA 

04, 

43, 

r4. 

54, 

0. 

00, 

75, 

4, 

0. 

03, 

74. 

3, 

42, 

04, 

•0, 

59, 

443 

3444 

DATA 

rr. 

3A, 

30. 

rc. 

72. 

14. 

40, 

t. 

C4, 

14. 

40. 

14, 

ot. 

14, 

20, 

CA. 

SC7 

2«M 

DATA 

1. 

•4, 

4. 

CO, 

31. 


sr. 

5A, 

95. 

SO. 

54, 

C3. 

44, 

r7. 




2474 

DATA 

45. 

14. 

C4, 

14, 

40, 

14, 

04, 

14. 

04, 

44, 

CO, 

21, 

■4, 

lA, 


04. 

7cr 

aiM 

DATA 

4, 

34. 

1. 

79, 

33. 

04, 

44, 

4, 

03, 

4, 

Al, 

40, 

1, 

5, 

2 , 

4. 

let 

2444 

DATA 

4. 

33. 

C9. 

*>, 

41. 

ro. 

C3. 

■0. 

c. 

C4, 

14, 

•0. 

14, 

Ot, 

14, 

30. 

73A 

ant 

DATA 

44. 

CA, 

44, 

73. 

4, 

34. 

4, 

40. 

1, 

72, 

rs. 

40, 

0, 

3A, 

C3, 

75, 

7A4 

2454 

DATA 

CA. 

74, 

c. 

45, 

14. 

C4, 

14, 

•0, 

14, 

04, 

14, 

04, 

44, 

CO. 

31. 

•0. 

495 

2iat 

DATA 

7, 

•4, 

C3. 

0, 

43. 

44. 

ro. 

C3, 

r5. 

03, 

93, 

91, 

52, 

54, 

57, 


531 

2544 

DATA 

14, 

04, 

14, 

r4. 

4, 

SA, 

1, 

It, 

75, 

D, 

04, 

1, 

57. 

40, 

t 

CO. 

541 

31M 

DATA 

»7, 

•4, 

24. 

04, 

44. 

4. 

ra. 

At. 

40, 

er. 

54, 

20, 

CO. 

04, 

3, 

44. 

433 

2514 

DATA 

14, 

40, 

14. 

C9, 

14, 

CO, 

21, 

04, 

34. 

CO, 

21, 

44, 

34 

50, 


or, 

419 

3)41 

DATA 

*9. 

ro. 

44, 

04. 

44, 

4, 

4, 

5r, 


5a, 

55, 

SO, 

C3, 

54. 

53, 

91. 

775 

2524 

DATA 

04, 

4, 

33. 

C5, 

44, 

44. 

ro. 

OA, 

7C, 

3, 

>4. 

9. 

CD 

31, 

C3. 

90. 

845 

3)5« 

DATA 

14. 

4, 

CD, 

31. 

40, 

14, 

OC, 

14, 

04. 

41, 

ro. 

04, 

1, 


14, 

74, 


3534 

DATA 

It, 


14, 

OA, 

47. 

1 , 

24, 

74, 

4, 

4, 

SA, 

1, 

A4 

5A, 

1, 

34. 

340 

21Ct 

DATA 

If. 

04, 

■ , 

CD. 

14, 

54. 

44, 

7, 

04, 

0, 

40, 

34. 

DC. 

14. 

05, 

1, 

54r 

2544 

DATA 

74. 

33. 

C9, 

44, 

21. 

ro. 

C3. 

OA. 

14, 

3, 

04, 

9. 

CO 

21, 

C7, 

(. 

714 

217t 

DATA 

4. 

44, 

73, 

ro. 

54, 

r4 

CD. 

r. 

»4. 

4S, 

5*. 

73, 


44, 

7r. 

7, 

•C4 

25S4 

DATA 

C9, 

1, 

23. 

2, 

rt. 

4. 

72, 

1, 

44. 

07, 

r5. 

44. 

4e 

r9. 

C3, 

tA. 

877 

21lt 



75, 

05, 

4A, 

47, 


45. 

55, 

50. 

54, 

C3, 

54, 

40, 

14. 


14, 


2544 

DATA 

24, 

44. 

1, 

33, 

C5, 

OA, 

AS, 

1, 


31, 

73, 

3, 

t9 

43, 

f . 

C5. 

SD8 

31»t 

DATA 

43. 

C3, 

4. 

44. 

07, 

rr. 

54, 

03, 

94. 

53. 

51, 

92, 

54, 

04, 

1 , 

05. 


3574 

DATA 

4, 

*4, 

1. 

4r. 

4, 

C4. 

4. 

5A. 

4. 

A3, 

CO. 

14, 

OC 

4. 

cr. 

14. 

511 

aatt 

DATA 

2D, 

4, 

04, 

44, 

4, 

44, 

3r, 

ro. 

44, 

44. 

4, 

3C, 

7, 

75, 

5, 


474 

2544 

DATA 

7. 

04, 

4. 

30, 

OA. 

94, 

4, 

CD, 

31, 

72. 

04, 

A3, 

M 

14. 

04. 

8. 

4A9 

2211 


44, 

3. 

•4, 

4. 

CO, 

31. 

40, 

73, 

40. 

4, 

5C. 

1, 

0, 

C5, 

75, 

14. 

444 

3514 

DATA 

09. 

30. 

4, 

OC, 

44. 

4, 

44. 

C4, 

rA. 

44, 

15, 

rt. 

80 

14, 

OC, 

14, 

844 

2321 

DATA 

■4, 

34, 

40, 

14. 

04, 

14. 

05, 

4, 

44, 

40, 

14. 

04, 

14, 

45. 

14, 

C4, 

425 

2444 

DATA 

•0, 

47. 

35. 

■0, 

57, 

37, 

A3, 

C5. 

14, 

49, 

14, 

C7, 

14 

73. 

45. 

3. 

SCO 

23)f 

DATA 

34. 

CD, 

31. 

72, 

4r, 

0, 

C4, 

74, 

3r, 

40. 

C4, 

A3. 

SC, 

1, 

•1, 

r5. 

74A 

2414 

DATA 

47, 

22. 

13, 

57, 

24, 

A3, 

C5, 

14, 

•9. 

14. 

C7, 

14, 

r4 

4. 

9A. 

1, 

93C 

2244 

DATA 

4. 

2 , 

74. 

3, 

04, 

4, 

3, 

35. 

4, 

9C, 


40, 

34. 

C4. 

14, 

1, 

35C 

2424 

DATA 

44, 

75, 

31. 

rS. 

4. 

5A. 

1. 

34. 

74, 

1*. 

•0, 

14, 

•c 

14. 

>0, 

47, 

532 

23S* 

DATA 

4, 

04, 

14, 

04, 

5, 

€7, 

4, 

54, 

1, 

4, 

4, 

44. 

45, 

rc. 

44, 

34, 

4A4 

3434 

DATA 

34, 

30. 

4, 

50, 

4, 

72, 

10, 

77, 

•0, 

40. 

47, 

14, 

30 

6 , 

94, 

4, 

433 

33«» 

DATA 

4, 

44. 

75, 

44. 

43, 

34, 

54. 

1, 

3, 

72, 

AD, 

04. 

A, 

05, 

4, 

4, 

414 

2444 

DATA 

72, 

12. 

40, 

•2. 

OA. 

34. 

3, 

44. 


t. 

3C, 

59. 

74 

6 , 

ac. 

44. 

507 

237t 

DATA 

44, 

D4. 

FC, 

44, 

01, 

1, 

40, 

a4. 

04, 

4, 

33, 

C5, 

41, 

C4, 

rc. 

44 , 

033 

2454 

OATA 

74, 

54. 

40, 

ro. 

Al. 

9C, 

4. 

30, 

4, 

C7, 

14, 

72. 

29 

77, 

9. 

Al, 

404 

23M 

DATA 

r. 

4, 

40, 

7, 

04, 

3. 

33, 

C9, 

44, 

OC, 

rc. 

54. 

5A, 

55, 

90, 

54, 

714 

3444 

DATA 

9A, 

4, 

30. 

4, 

C5. 

14. 

74, 

14. 

rs. 

4. 

5A. 

1. 

4 

75. 

r. 

Ot, 

415 

2a9« 

DATA 

Cl, 

40. 

14. 

40, 

1, 

41. 

C3, 

04, 

4, 

■4, 

4. 

ro. 

35. 

14, 

40, 

1, 

475 

3474 


94. 

4, 

44 . 

49, 

4, 


37, 

3, 

04. 

9, 


21. 


24. 


04, 

714 

2)M 

DATA 

72, 

4. 

OA, 

00, 

3, 

44, 


45, 

44, 

IS, 

n. 

72, 

OC, 

*4. 

DO, 

44 , 

ASD 

3444 


2, 

44 , 

44, 



20. 


94, 

4, 

44. 

32. 

4, 



2, 



2)1« 

DATA 

40. 

14. 

43. 

1. 

3, 

04. 

rr. 

17, 

C3, 

54. 

93, 

51. 

54. 

57. 

C7, 

4. 

444 

3444 

DATA 

9, 

CO. 

21. 

44 , 

r9. 

ro. 

C7, 

4. 

•0. 

1, 

4, 

4. 

to 

09, 



87r 

2)24 

DATA 

•0. 

1, 

4, 

4, 

40, 

34, 

oc. 

14, 

40, 

44. 

34, 

A9, 

cr. 

14, 

■o. 

44, 

S3D 

3744 


7C, 

3, 

04, 

9, 

CO. 

21, 

44. 

14, 

04. 

14, 

04. 

34. 

CO 

31, 

49. 


474 

3tM 

DATA 

22, 

A3, 

CO, 

14. 

•3, 

C4, 

34. 

or. 

47. 

1. 

05, 

0. 

4, 

r3. 

A4. 

OA. 

74r 

2714 

DATA 

rr. 

04, 

3. 

33. 

C9, 

44. 

r. 

rA, 

OA, 

4t, 

3, 

49. 

5S 

r7. 

54. 

92, 

4A1 

2244 

DATA 

AS. 

1, 

33. 

C4. 

04, 

3C. 

CO, 

31. 

73, 

34, 

A3, 

04. 

14, 

44. 

1, 

50, 

472 

3734 

DATA 

54. 
















TDC 

22S4 

DATA 

1 . 

44, 

40, 

34. 

oc. 

14. 

rr. 

74. 

1*. 

or. 

4, 

CO, 

14, 

rr. 

74, 

24, 

442 

3734 

DATA 

54, 

C3, 

54, 

57, 

10. 

34, 

04, 

14, 

04. 

94, 

4, 

AC, 

A 

C4, 

74. 

3, 

4At 

2344 

DATA 

4r, 

4, 

C4, 

14, 

04. 

A7, 


44. 

34, 

a. 

OA, 

ro. 

2, 

04, 

5, 

CO, 

735 

2744 

DATA 

AA, 

40. 

ro. 

40. 

ra. 

AC. 

AA, 

3C. 

24, 

79. 

rA, 

40. 

3t 

08 , 

14, 

44. 

SAC 

2374 

DATA 

31. 

44 . 

r7. 

ro. 

04, 

4, 

40, 

5, 

04, 

5, 

OA, 

54. 

2. 

CO, 

31, 

04, 

45A 

2794 

DATA 

14, 

rc. 

24, 

or. 

sr. 

94, 

C3, 

04, 

rs, 

4, 

15, 

C, 

43 

Cl, 

a. 

43, 

701 

2344 

DATA 

7, 

■4. 

4, 

4, 

*4, 

34. 

rc. 

sr. 

St, 

55, 

50, 

54, 

03. 

54. 

51, 

93, 

443 

3744 

DATA 

C2, 

s. 

4C. 

•3, 

4A. 

5, 

A4. 

24, 

74, 

rS, 



e2 

M, 

cc. 

8, 

ser 

2344 

DATA 

44, 

47. 

40. 

34, 

■0, 

14. 

43, 

C4, 

24. 

or. 

A7, 

1, 

05, 

0, 

4, 

ra. 

4C9 

2774 

DATA 

421452 












(ZCOPYBASendsf 


FINDING THE SPEED LIMIT In most 
communications programs, the speed is 
preset by the operator. Not so in ZCOPY. 
The first action ZCOPY performs when it 


comes up is speed seeking (shown in Fig- 
ure 2A). Speed seeking is comparable to 
the automatic shutter setting procedure 
built into many cameras. In this case. 


speed seeking is used to find a speed that is 
acceptable to both machines for transfer- 
ring data reliably. Generally, I l5Kor57.6 
kbps will be the rate used. 



If your data isnft there. 


It's much faster. It doesn't wear out. And it 
doesn't need head cleaning or regular preven- 
tive maintenance. So you get all the security 
of a removable. And none of the drawbacks. 

If you'd like to know more, we'll send you 


a free applications guide, complete with 
technical details. And show you the only 
practical way to keep private data 
private. Just call us at 
1 - 800 - 624 - 5545 ;' 


Hus I 






■ UTILITIES 


Speed Seeking 


Part A I Bps Rate Established By Speed Seeking 


Sender 

Receiver 

DescrlpUen 

. 8TX V 

► ^ ■ STX 

i.BoRisitviiRiaiMt 

T'- • 


: «ind87X^;^„ 

^VMRSTX' 

‘ ■ YWSTX 

BMhwaklwcfiAndBr 

STX 

a 

STX 

R STX: Sender goto 2. 
Receiver gok) 3 

Tbiwout 

ThtwouI 

Timeouts; 

SOnoondi 

30 seconds 

30 seconds— ExR (0 DOS 

Nr 

fm 

Av-No 3(hsecond timeout 

1/18NOOnd 

-• . 1/IBsecond 

l/i8eeeond-goioi 

Not STX 

NolSTX 

Any other char, ignore 

*^SYNC 

' ■■ "►' ' 

'' 2. Sender sands SYNC 


Sender 


Receiver 


Description 


AwaHraspooM 

BrwK 

Timeout 


-SYNC 


Await SYNC 
ACK — — 

Timeout tl second) 
Not ACK 


< 4 - 


AweilSYNC 

• ACK 

• STX ' 


TkneoU(1 second) 
NotSYNC 


WalACK *’ 
Timeout (1/3 second) 
NolACK 

.8VNCB40 ~ 

^ .'A • 

"SYNCbta*'- 


Ami SYNC END 




8.RaooNerlooli$«orSyNC 
N SYNC receNed. send ACK 
KSTX received, send STX. 
90103 

RSmoout.90101 
Knot SYNC, ignore 
SenderweNs tor reply 
Hlmeaul90k)2 
Knot ACK. ignore 
RACKreosived, 
send SYNC BO. continue 
AseeNerwaRstorSYNCBO 
R8YNC BO received. 90104 
R^ received, send STX 
Any oRw oner, goto 9 
Sender sends SYNC Uoch : 


WMACK 
Timeout (1C second) Btimeeut. goto S 


•SYNC END 


4. Receiver mRs (or SYNC block 
R OK. break sent beck 
R not. well (second, goto 1 % 

Sender wdis (or response 
R BREAK seen, oonllnus ' 

R timeout, goto 1. 
SReoaNei^SYNC ^ 

& Sender hMki lor SYNC ^ ^ 

RSYNCieceMaendACK 
«lln»out,golot>.'-. , , . •.Sfeia 

Anyat«rehar,golo9 ^ ■ 

Rsoalver wPte lor ACk"; 


HACK received, ivid SYNC BO. ' 


AweR SYNC END 

STX 

SYNC END 
Not SYNC END 


-SYNC block 


AwdtSYNCbkKk 


The algorithm shown here could be consider^y simplified if there 
were more available channels through which to communicate. For 
instance, instead of using timeouts and breaks to determine if the 
speed is acceptable. OSR and CD could be used instead. This 
would require a more complex c^e between the machines, 
however. 


-I - 

RnolACK.90loS 

Sender wNts lor SYNC END - ' 

R STX roceivad. sard STX' > 

RSYNCBOr80alvad.goiB7 'iv • 

^AnyoRwrcftnr.goloS 4 

’ Rwtl^M«H SYNCtWr-''- ' "rj 

7. Solder Milt kt SYNC Uobk - . 

ltOK.biMkHi*l»ck : . .i,*®* 

■ Viiol,Mlll eecontgiilE^ii^S 
dKilniMlIelormiim' ... "j!! 

& i 

( tim 1010 1 . 

SmtdNAttrliir. 


The greatest difficulty in implementing the algorithm Is that, upon 
entry, no form of communications — for example, control lines or 
data transfer capability— has been established between the two 
machines. Communications must be established with the only point 
of reference being agreement between the machines on the starting 
bit-per-second (b^) rate. 


' AMUmpoM 




Figure 2: These diagrams. Parts A through D, illustrate the algorithms ZCOPY uses to iransmil data between two computers. 


When ZCOPY starts, it sends a mes- 
sage byte out to the other machine. When 
ZCOPY sees a return message byte, it 
knows that something else is out there, 
ZCOPY selects its next action based on 
whether it is the sender or receiver. 

The sender sends a block of synchroni- 
zation data to the receiver. This data con- 
sists of 256 bytes of information, with 
which an initial attempt is made to deter- 
mine the quality of the link. During speed 
seeking, no error, no matter how small, is 
tolerated. If even one data error is detect- 
ed, the current baud rate will be skipped 


and the next lower rate will be selected. 

If the data is transferred successfully to 
the receiver, the machines reverse the pro- 
cess, the receiver sending an identical 
block of data for verification by the sender. 
If this works properly, the machines agree 
that they have found a good starting speed, 
and data transfer begins at that rate. 

After the transfer has started, error re- 
tries are counted as each block is sent. If 
too many retries are attempted on any giv- 
en block, the master makes a request to in- 
voke speed seeking again to lower the bit- 
per-second (bps) rate. The transfer picks 


up where it left off before the resync re- 
quest was made. It is not uncommon to see 
the machines initially synchronize to a rate 
of I IS kbps, and during a subsequent 
transfer operation, resync to 57.6 kbps. 

PROTOCOL CONSIDERATIONS The 

protocol used in ZCOPY is a fairly 
straightforward, three-layer protocol (Fig- 
ure 2B). As with all protocols, the lowest 
layer is the physical medium responsible 
for getting the stream of bits from one end 
to the other end. In this instance, it com- 
prises the 8250 UARTs with their support- 
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ing circuitry and an RS-232 cable. 

The next layer is responsible for assur- 
ing that a block of data is properly trans- 
mitted from one machine to the other. This 
layer is given a block of data bytes, the 
length of that block, and an associated 


command byte, as shown in Figure 3, 
‘ ‘ZCOPY Data Block Contents. ’ ’ It places 
control information (two framing charac- 
ters. an error checking code, and a block 
number) around that block and then trans- 
mits the block to the other machine. After 


the block is transmitted, the other machine 
responds with a positive acknowledgment 
(ACK) or negative acknowledgment 
(NAK). If the response is a negative, the 
block is retransmitted until the other ma- 
chine receives it properly. 


Part B I ZCOPY Block Layer Protocol 


The Sender and Receiver labels deal with the data flow direction 
without respect to the Master/Slave function. 

A normal block transfer Is as follows: 


Sender 

Receiver 

Description 

(Block#1) 

— ► 

Sender transmits block 

4 — 

ACK 

Receiver senses no CRC error and no 



framing error 


The receiver checks the block number of each block successfully 
received to determine whether that block Is new or not. If new, the 
receiver updates Its own Internal block number to match that of the 
received block. If the block was previously receiyed, it is discarded 
and the receiver continues waiting for a new block. 

A block with a data error during transfer: 

Sander Receiver Description 

(BkxkIZI ► SendaliaisiilBliloek 

4 NAK Receiver 8«ise»CnC«rot, 

eende NAK to sender 


Sender 

Receiver 

Description 

(Block «2) 

-► 

Sender retransmits block 

4 

ACK 

Racemr gets it OK. sends ACK 

Block may now be processed by 
receiver 

A lost ACK will result In this sequence: 

Sendar 

Recelvar 

Description 

(Block #3) 

-► 

Sender transmils block 

4 

ACK 

Receiver sends ACK, but 
theACKIsloeLThe 
receiver does not know this. 

Timeout (i second) 


Sendar nrilruas to wall lor ACK 

or???. 

(BlockiS) 

-► 

but times out or gets non-ACK 

4 

(Block«4) 

4 — 

ACK 

-► 

— ACK 

Receiver sands ACK but wi 
dtecard block because it alreedy 
knows about i 

Sender serxis block #4 

Receiver sends ACK 


Part C I Intermachine Command Structure 


The following Illustrates the blocks that are exchanged between 
the Master and Slave. The notation is command, data. 


Master 

Slave Description 

Create file. 


(Sredory 


entry ■ ■ .. 

— ► 

4 — 



■Of* 


unable to create, no data 

Query fie. Master's 


directory 


entry . . 

— ► 

4 — 



entry, free space available 


■or* 


unable to find He. fmspece 


available 

Shutdown, no data ► (Slave returns to DOS) 


Master Slave 


Write data bicKk. 
datefromfite 

^ " OK. no data 


EndoffHe, 

nodata ^ 

^ OK. no data 


Slave's flajjs ORed 
with Masters, 
no data 


Re8ync.nodate~ 


Resync occurs. 
No reply needed. 


Description 


No data error should occur 
here. The system has already 
determined (hat the file wW Ht 
on the Slave's drive and the 
fite has been created. 


As in write, a dose should 
repreeertl no error. 


Prompt, 
prompt string 
Key hit, key 






Both welt for key. 

If key pressed on Master 
Key hit. key 

If k^ pres^ on Slave 
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I Speed Seeking 


Part 0 I Actual Transfer 


This depicts the actual transfer of a small data file. 
The file exists on both machines. 


Master: 

Slave: 

Sender: 

Receiver: 

Master 


SMALL 

SMALL 


DAT 

DAT 


300 

10 


10-16-88 8:04p 
10-16-88 8:02p 


C>ZCOPY SMALL.DAT COM1 : 
C>ZCOPY COM2: 

Slave Description 


SpeadSync 

Quayfk. 

SMMJ-OAT- 


Speadsync 


-AgraaonItSKtipa 


. Flaaiitls.SMAa.0AT. 
10tiytat.10n6«881l^ 


Pnxspl. FILE EXISTS. 
OVESWRITE? -> 


Ksyprataad.y 


BodianMIorltey. 
ykpraaaad on Slavs. 


Master 


Slava 

Description 

CfsateSto, 8MALL0AT, 

300. lontm. 



4 


RtooeatedOK. 


Write dtfa. first data 



r; ■ 


► 

OK 


Write dtea. aacond data 






OK 

Slava uaaa DOS cal 10 Update flte) 
date and Ima to Master's Sactetea of 

no/ft swticfL 


W 





Slava rsaxna to 008. 

Noraeponae. 

Master returrte to DOS. 


The two framing characters are a low- 
level check to assure that the block was re- 
ceived intact. By themselves, they repre- 
sent minimal assurance that the block was 
transmitted properly, but in context of the 
overall protocol, they provide one last 
check of the data block integrity. 

The error checking code assures that the 
data in the block has arrived unchanged. 
ZCOPY implements something similar to 
CRC- 1 6 for its error checking . When CRC 
(Cyclic Redundancy Check) is implement- 
ed in circuitry, it is usually implemented as 
a set of shifts and exclusive ORs of the data 
as it arrives. 

ZCOPY uses a similar algorithm to de- 
velop the error check code for the block of 
data as it receives it. If the check code 
matches that sent with the block, the data 
in the block has an extremely high proba- 
bility of matching what was originally 
sent. 

The block number is incremented se- 
quentially as each block is successfully 
transferred. This value is used when the 
acknowledgment from a successful re- 
ceive is lost. Suppose, for example, that a 
block is sent and the other machine re- 
sponds with an ACK, but the ACK itself is 
lost or garbled. After a timeout, the block 
will be retransmitted. The block number 

P C 


will not have changed, and the receiver 
will know this because it maintains the val- 
ue of the last block it received successful- 
ly. When this occurs, the receiver simply 
ACKs the block again and discards the re- 
sent data. 

The top layer of the protocol comprises 
the master and slave functions in the send- 
ing and receiving machines, respectively. 
Figure 2C, “Intermachine Command 
Structure,” shows this aspect of the proto- 
col graphically. The master node sends a 
request to the slave node and generally 
then waits for a response from the slave. 

For example, suppose the master sends 
a request asking if the file to be transferred 
exists (see Figure 2D). The slave will re- 
spond with a block indicating the answer. 
If the file exists, the response block will 
contain the file's directory information and 
the master will then use this information in 
determining its next action. 

If the communications went perfectly, 
the transfer was 

file ttatui raquaat block aent to alave. 

Slava raapondad with ACK. (block layac) 

Slava’S fila status rasponaa sent to siaster. 

Hastar rasponds with ACX. (block layar) 

The most difficult and important aspect of 
implementing a protocol is timing. All too 
often, the code that implements a protocol 

MAGAZINE ■ FEBRUARY2 8. 1 
278 


is perfect in terms of performing the ac- 
tions required but the timing is off. 

Timing is generally used to set up win- 
dows in which events are supposed to hap- 
pen. Some of the events affected by timing 
considerations are: 

■ How long should we wait for the start 
of a new block? 

■ How long should we wait for the next 
char in a started block? 

■ How long should we wait for a reply to 
a sent block? 

Based on the complexity of the proto- 
col. the list can become quite long, but 
poor implementation at any point can 
greatly impact how well — or, indeed, 
if — the protocol performs. Suppose, for 
example, we have assigned a timeout val- 
ue of 5 seconds as the length of time to wait 
for the next character in a block. Should a 
character be lost during the transfer, for 
whatever reason, we could find ourselves 
waiting 5 seconds at the end of that block 
for a byte that will not arrive. On the other 
hand, suppose we assigned 5 milliseconds 
to that value instead. It would seem rea- 
sonable that once a block has started, the 
rest should follow immediately. But 5 mil- 
liseconds would not be a long enough in- 
terval if the transmission speed were below 
approximately 2,000 bps, because 5 milli- 

9 8 9 
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ZCOPY BY MODEM 

T he programs published in PC 
Magazine are available by mo- 
dem 6om PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download ZCOPY.COM, log 
on to PC MagNet. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, then 
select the file from those presented. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1 ,200 bits per second, 7 data bits, even 
parity, I stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191 . To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614)457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter I77000,50(X). 
Enter PC'MAGNET at the PASS- 
WORD prompt and ZI0D8904 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for 1 ,20(V2.400-bps service and $6 for 
300 bps, via MaketCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. Th^ programs can be cop- 
ied but are copyrighted and ate ma^ 
available only for noncommercial use. 
You may mate copies for otheis as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 


Photocopy this page. Trim and 
holepunch the copy and add it to 
your DOS manual. 


PRODUCTIVITY 


r 



ZCOPY.COM 

Command 


Bob Randers 
Purpose: 


Format: 

Remarks: 


1989 No. 4 (Utilities) 

Transfers files at high speed, via a serial link, between 
machines that do not share a common disk format. 


ZCOPY «ourc« [targmt] t/w] (/nj (/ul I/o] [/a] t/pl I/dJ 

The two machines must be IBM-compatible and must be 
connected by a standard "null-modem" cable. ZCOPY is 
executed, with appropriate parameters, on both machines; a 
30-second (default) connect timeout is provided. 

On the sending machine both a source (filename plus any 
needed drive and path) and a target (COMl or COM2) must 
be specified. ZCOPY supports the * and ? DOS filename 
"wildcards," but it does not permit renaming files during 
transfer. On the receiving machine the source is COMl or 
COM2, and the target, if specified, must be a directory path. 
(Any needed subdirectories must be created on the receiving 
machine before using ZCOPY.) 



The optional /w and /n switches operate before connection 
is established, and so are entered on the ZCOPY command 
line of each machine. The / w parameter prolongs the 
default connection timeout indefinitely; it can be canceled 
with Ctrl-Break. The / n parameter sets the highest bit-p>er- 
second (bps) rate at which ZCOPY will attempt to transfer 
data. If used, it must be the same on both machines. The 
default is /I (115 kilobits per second). Other acceptable 
values are /2 through /6 (57.6 kbps, 38.4 kbps, 19.2 kbps, 
9600 kbps, and 4800 kbps, respectively). If ZCOPY cannot 
maintain error-free transfer at a given transfer rate, it 
automatically steps down to the next lower speed. 

The other optional parameters may be entered on either 
machine's ZCOPY command line. The /u (Update) switch 
permits overwriting same-named files on the receiving 
machine without operator confirmation if the source file is 
more recent. The /o (Overwrite) switch suppresses the 
confirmation prompt for all files. By default, when ZCOPY 
receives a disk-full signal, before aborting it tries to find a 
smaller selected source file that will fit on the receiving disk. 
The /a (Abort on Full) aborts at the first disk-full indication. 
The /p (Pause) switch creates a pause before the transfer 
operation begins after the connection between machines has 
bwn made, permitting changing a disk. The /d option 
changes the date of a receiv^ file to that of the receiving 
machine. 
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THE BEST GETS I 
BETTER! 


• Op'linehelp 
aWuto-)r 


Still the Critics Choice! 

"It makes doing your taxes almost 
fun." —PC Magazine 

The only thing Turtx>Tax can t do is 
print the money," —PC World 
"Triple Crown: form preparation, tax 
planning and elegantly written 


software. 


— Afoney Magazine 


^TurboTax 
does states, 
tool! 


TurboTax State 


DEPENDABLE 

Tbe at seiimg tax software continues to 
be tbe overwhetming cNace ol taxpayers 
sveryrvbere! And with over 1.500.000 lax 
returns filed last year, you know you're getting 
software on wtuch YOU CAN DEPEND 


Here's how Turtx>Tax helps you this year; 

• The famous "Quick-Look Tax 
Window" 

iB*y640A Short Form 

FAST— calculates tax return under 
3 seconds 

Over 40 forms— all the forms you'll 
need 

On-line IRS instructions 
Quick-Link Forms Finder— to find 
forms by subject 

Pop-up Calculator and Notepad 


Complete 
the chore with 
TurboTax state 
^software. Tuit)oTax 
is THE ONLY 
system with 41 
slate packages 
available!! 
Only $40. ea. 


^BVAuto-lnterview— helps you select 
the tax forms you need 
1989 Tax Planning included FREE! 
Data Examiner— to help pinpoint any 
omissions 

IRS Approved DOT MATRIX 1040 
wi^ list of printers expanded— 
includes Laser Jet 


PROFESSIONAL REFERRAL SERVICE 

Consutt a tax professional with your TurboTax data file as ' 
the starting polnil Over 8,000 TurboTax ProSeries/1040 
accountants r>ow available for strategic tax planning, finishing 
your return or a financial tune-up. Write for the name of the 
TurboTax professiona) nearest you' 


-ooto®-' 


VISUAL 1040 

You have to see it to believe it! 


PERSONAL FINANCE MANAGER 

Complete personal finance manager with direct link to TurboTax. Checking and portfolio 
management Investment Advisor. Household Inventory. Budget Analysis. And Much 
More! Coming first quarter 1989. Under $100. The on/y way to count your beans. 


CREDIT CARO ORDERS CALL 


$ 


STILL ONLY 

75 


SEE YOUR LOCAL 
DEALER. Or order 
direct. Shipping in- 
cluded (Continental 
US only). CA resi- 
dents add 6WS tax. 
VISA/MC. 


FREE!! While supplies 
last, copy of the latest “ 
Waterhouse Personal Tax 
Advisor included with 
your direct order. 
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seconds dictates that at least 200 characters 
per second must arrive to avoid triggering 
that timeout. 

Timing values often interact with one 
another and must be selected to account for 
those interactions. Let’s return to the ex- 
ample of 5 seconds for the next byte on a 
started block. Additionally, let’s also as- 
sign 3 seconds for a reply from a block 
send. 

If a character were lost from a block and 
the receiver was waiting 5 seconds for the 
lost character that would never arrive, the 
sender would time out in 3 seconds and re- 
transmit the block. 

It gets worse from here. The receiver 


■ Timing values often 
interact with one another 
and must be selected to 
account for those 
interactions. 


hasn’t timed out yet, so the beginning of 
the retransmission is taken as the end of the 
first block, the one with the missing char- 
acter. When the receiver believes it has the 
whole block, the block will presumably 
fail, either because of the framing charac- 
ters or by virtue of the CRC value. This 
would cause the receiver to send a NAK 
and return to receive mode. Once there, 
the receiver would start receiving the re- 
mainder of the sender’s retransmission. 

Such a round-robin obviously benefits 
only the common carrier companies. And 
while this case represents an extreme, it 
shows how poor planning on the timing is- 
sue can radically affect the performance of 
a protocol. 

HANDLING ERRORS By the time the 
protocol is through with the data block 
transfer there are no data errors in the cur- 
rent block to be processed, and only the 
current block has been returned to the actu- 
al file transfer routines. 

The errors that remain to be handled at 
this point are the following: 


CIRCLE 343 ON READER SERVICE CARD 
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TRY rr FOR 
10 DAYS 

-RETURN FOR REFUND 
IF NOT 100% PLEASED 

(Your risk is cost of shipping) 


At Last, Someone Got It Right... 

The Worlds Rrst Perfect Keyboard! 

Omni Key/102 

FOR XT, AT, 386 TYPE SYSTEMS 
Read what the experts say... 

**...!£ function keus on the left where God intended them ... revohitionarv and much needed. ..Better than any 
replacement keyboard ...duplicates the responsiveness and tactile feedback of the original IBM keyboard. ..A viable 
altemative to IBM*^ own model. ..durable, well-designed, sensible and has just the right feel..." 

Gary Ray; PC Week. 

*7 waa surprised to discover how {Northgatels} keyboard increased my productivi^ 

My ears can tell when my fingers have mistyped, and when Fm flying across the 
k^ my fusers get the ^d of feedback evidoiUy need!’ 

Kafth F^rrafl, Computa Magazine. 

**Tktoina on the ^^/orthaate\ is more comf<xtable 
than on any of the replac^nents Fve tried!’ 

Jonathan Matzkin, PC Magazine 


ONLY 


WHY 


WEPUTTHE 

FKEYS 
ON THE LEFT 


MOM pMpa iMmM MvbowD q^Mog on fMsrdi wm fn« 
f iMyt ef tfw Isft ivMTV most comwWwtf antf 

•MfMf for tfw Wt fwntf 19 Me tfMm. 8001 Asnei stqr Jn 
pfooees t ff h<wlfoef?ln> Stoeedentf eoewe^ 


EXCLUSIVE 

'Gich/Tbctile Fkel” 


Northgate Designed OmnlKey/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features Ybti’ff Find Only In the OmnlKey/102 


■ Compatible with the IBM* enhanced 
keytoard including a ^ys Rq key for 
mainframe access. 

■ Thel2F\iJly I^ogrammable Function 
Keys are positioned on the left where 
everyone told us they belong for increased 
tyi^ efficiency 

■ Exclusive Northgate Click/'Ibctile touch 
using Japanese made ALPS sealed 
electro-mechanical k^ switches rated for 
virtually a lifetime of use 

■ Three-Vfear UNCONDITIONAL 
WARRANTY Anything breaks, we fbc or 
replace free 

■ i-F-R tight panel for CapsLock, NumLock 
and Scroll Lock (IBM doesrft have lights) 

■ ESC, CTRL, SHIFT, ALT keys are color 
coded Red, Green, Blue for WordPerfect* 
users. Vertical templates flL too! 

■ Elnter Key is jumbo sized, L-shaped. 
Backspace 1^ is double-width. Both Shift 
keys are overused for error-free operation. 

• CTRL, SHIFT, ALT Keys are aligtted 
on left side 


■ ESC key is whae it belortgs, next to Na 1 
on the top numeric row 

■ CTRL key is where you expect to find it, 
too^ next to letter A 

■ CapsLock key is next to space bar. 

■ 9 Curser and screen control keys on 
separate pad. 

■ Four sqiarate cursor arrow keys. 

■ Full Nuirerk Keypad AND WE'VE EVEN 
ADDED AN ( = ) KEY FOR FUa 
REDUNDANCY WTTH TOP NUMERIC 
ROW ^)read sheet users and accountants 
love this feature 

■ 12 wirKlow pendl-in strip so you can 
customize Function Key notes to yourself. 

■ Built to last with full metal base (maity 
keyboards are all plastic). OmiU Key/ 102 
has a scriid, 5fr b. “sit down on your desk 
to stay feet' 

■ New Siim-Lme ergonomic profile 

■ Pep-up back legs acUust typing angle for 
maximum comfort 

■ 100% Novel] Eli* Software Compatible 


Now! PS/2 ™ Compatible! 

Ves. < )inni Key can he u-sed with IBM PS/2 mixfoLs .‘10, 50, 00, HO ( INLY $25.00 additional 


S 1-800-526-2446 


Order yours today Hurry Supptfes may he UmitBd. 

NORTHQATE COMPUTER SYSTEMS • 13606 Inttmi Parti avd.. Sm* 110 • Ptymoutl. MN Sa«4l 
Mm SripmyOmnKSf'IUoiditfit /unSMMntf Inaruat 
* Mr to OW* M r f aWl flWY fMVn 4 Mr W pmVO OM 
rMUM I apTM e pty JDr MiBMt ^40 <••)« 



•ndccrrptlii Nol eowpMOU 
iMTi Serna awty IBM PCt. PC'S 
Ud. Al ATiT. tome Zenlh end 
Tandy V uneertam eoraaci yeur 
oomiMiar tuopAar 
MofthBiM wm aeeapt COO and 


nam-oiti. 

MX o«dan to SIS SU-1MS. 
S m eP I NQ: Alow S dayt ter <ydaf 


1 1 UPS Oround add 17 OO. 




Compwiar Brand A lyva _ 


one rm nt 

OmmKay'ioa SM.OO S— 


C/T 101 

enst mao i_ 

PfrSModai moo s_ 

(Add tor aa) 

TOTAL OP OMOen 


Piaaaa cnarge to my □viea □MaMrCatdAecout 


Signatora d Cardhotoar— 
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ZCOPY Data Block Contents 


OHset 40 4l 

STXl 


4840 

mlav] 


Length 1 
(in bytes) 


STX and ETX are framing characters. While not a primary error-checking device, 
together they provide a secondary level of block transfer integrity. 

CRC is the error-checking value for the block. This is the major method used to 
determine block transfer integrity. 

LEN is the length of the LEN, BLKNO. CMD, and DATA fields. This is used to tell the 
application which data is available and in the CRC calculation. 

CMD is the command or response value for the block. This field describes the function 
or response that the block represents. 

DATA Is the information needed to complete the command. This information varies with 
the value of the CMD byte and the context in which it is used. 


Figure 3; Each data block that is tran^erred contains the information above. 


■ Unable to create data nie. 

■ File will not nt on slave's disk. 

■ Too many transfer errors, resync 
speed. 

To these categories must be added 
warning conditions: 

■ File exists, skip or overwrite. 

■ Update switch, skip or overwrite. 

And, finally, there are the good old: 

■ Abort, Retry, or Ignore 

■ Ctrl-Break 

In the first set, if the master requests 
that a file be created and the slave is unable 
to comply, the master tells the operator 
about it and skips that file. This condition 
usually occurs if the file is write protected. 

The master detects the second error (file 
will not fit) when it receives the reply from 
the file query. The response contains the 
available space on the slave’s target drive. 
If the amount of space available added to 
the amount of space to be freed if an exist- 
ing file is overwritten is less than the size of 
the file to be sent, the master looks at the /a 
flag. If this flag is set, the master tells the 
slave to shut down and then does so itself 
If it is not set, the master skips that file. 

The third error occurs if too many trans- 
fer errors occur during a single block trans- 
fer. When the master detects this situation, 
it issues a resync request to the slave and 
then begins a resync operation itself. 
When the resync is completed, the transfer 


■ When the master 
queries the slave for the 
existence of a file and the 
slave indicates the file 
exists, the master looks 
first at the overwrite flag. 


picks up where it left off 

The warning conditions are suaightfor- 
ward. When the master queries the slave 
for the existence of a file and the slave indi- 
cates that the file exists, the master looks 
first at the overwrite (/o) flag. If this is set, 
it immediately requests that the slave cre- 


ate the file, and it begins the transfer. 

If overwrite was not set, the update (/u) 
flag is checked. If this flag is set, the mas- 
ter checks its directory entiy against the 
slave's directory entry date and time. If the 
master’s file is newer, it is transferred; oth- 
erwise the file is skipped. In the event that 
neither the /u nor the /o flags were set, 
ZCOPY asks the operator whether or not 
to overwrite the file. 

The other conditions to be handled are 
Ctrl-Break and the infamous Abort, Retry, 
or Ignore. If the program senses that Ctrl- 
Break has been pressed, it will stop after 
the current block transfer is complete and 
request the other machine to return to 
DOS, after which it does so itself 

When a DOS critical error occurs, the 
program prompts for an Abort or Retry. If 
Abort is requested, the program shuts 
down as quickly as possible. Retry will tell 
DOS to retry the operation. Ignore and Fail 
are not supported in ZCOPY. 

THE OPERATOR INTERFACE The 

operator interface follows a fairly simple 
set of rules. First, the request block always 
contains a prompt. Second, the response 


may be exactly one keystroke. Third, only 
the master can make operator requests . 

When the master determines that a con- 
dition has occurred that requires asking the 
operator for some information, it builds a 
prompt, sends it to the slave, displays the 
prompt on its own screen, and waits for a 
response either from its own keyboard or 
from that of the slave. When the master 
sees the response, it checks the value of the 
response and, if it is appropriate, it contin- 
ues processing. If it’s not, it retries the op- 
eration. 

This interface is actually used only in 
two places in ZCOPY. The first is when /p 
was supplied on the command line. In this 
case, ZCOPY sends a prompt and waits 
until the operator presses any key . The oth- 
er situation occurs when the operator must 
be asked whether to overwrite an existing 
file. Beyond this, the only other operator 
interface is the DOS command line and the 
messages with which the program enter- 
tains you while it goes about its business.ifi 


Bob Flanders is president and senior sys- 
tems analyst at NCI Systems Inc., in An- 
nandale, Virginia. 


MAGAZINE ■ FEBRUARY2 8, 1989 
282 


PC 




PRODUCTIVITY 


■ ENVIRONMENTS ■ CHARLES PETZOLD 

Speaking the 

LANGUAGE OF 

THE PM API, PART 3 


— 

t 

4- 

Presentation Manager programs contain a window procedure junction that is called jrom the 
PM itself. Here’s how to understand the strange-looking code that results. 


T his installment of Environments 
continues the discussion of the lan- 
guage of the Presentation Manager 
begun in the two previous issues. At first 
sight. Presentation Manager programs of- 
ten have a peculiar look about them. Much 
of this peculiarity is the result of the pro- 
grammer's using data types, macros, and 
identifiers that are defined in the Presenta- 
tion Manager header files. 

What we’ve considered so far has 
largely involved the way a program calls 
Presentation Manager functions. But PM 
programs have a more intimate link with 
the operating system than do programs 
written for conventional environments like 
DOS or the OS/2 kernel. That’s because 
Presentation Manager programs them- 
selves contain a function that is called from 
the operating system. (More specifically, 
it is called from one of the dynamic link li- 
braries that make up the Presentation Man- 
ager.) This function is called a window 
procedure and it is often the core of the PM 
program. 

THE WINDOW PROCEDURE Most 
Presentation Manager programs create a 
standard window. A standard window is 
actually a collection of smaller windows. 
This collection comprises a title-bar win- 
dow, which extends across the top of the 
standard window and identifies the pro- 
gram; a system menu, located in the upper- 
left corner; a minimize and maximize 
menu, in the upper-right comer; and the 
program’s main menu (or action bar), 
which is located below the title bar. The 
large interior area of the standard window 


is occupied by still another window, called 
the client window. Finally, a frame win- 
dow holds the whole collection of win- 
dows together. 

A window procedure, or window proc 
(rhymes with clock), is a function that pro- 
cesses messages sent to a window. A win- 
dow receives a message whenever some- 
thing happens that affects the window. 
Although some of the messages a window 
procedure receives relate to input from the 
keyboard or mouse, messages encompass 
much more than user input. 

The window procedures for most of the 
individual windows that make up the pro- 
gram’s standard window ate located in one 
of the Presentation Manager’s dynamic 
link libraries. The window procedure for 
the client window, however, resides in the 
program that creates the window. Because 
this window procedure is in your PM pro- 
gram but is called from the PM, it must be 
defined in a particular way. 


■ PM programs have a 
more intimate link with 
the operating system than 
do programs written for 
conventional 
environments like DOS. 


When we speak of a window procedure 
(for the client or any other window) “re- 
ceiving messages,” what really happens is 
that the window procedure is called from 
the Presentation Manager. The parameters 
of the window procedure identify the mes- 
sage and provide additional information 
about it. Figure I shows the skeleton of a 
sample window procedure named 
ClientWndProc. 

A SAMPLE PROCEDURE As you can 
see in Figure 1 , a procedure has four pa- 
rameters. The hwnd parameter is the han- 
dle of the window to which the message is 
being sent. This msg parameter is simply a 
number (defined as a USHORT, or un- 
signed short) that identifies the message. 
The PMWIN.H header file contains iden- 
tifier definitions for all the messages a win- 
dow procedure can receive. These identifi- 
ers begin with the prefix WM (window 
message). For example, here’s the defini- 
tion of WM-CREA’TE: 

Idefine HM_CREATE 19x01901 

A msg value of 1 indicates a WM_CRE- 
ATE message. Presentation Manager pro- 
grammers often use a switch-and-case 
construction to do various tasks for each 
type of message received by the window 
procedure. 

The ClientWndProc function in Figure 
1 processes six messages: 

WM_CREATE 

WM_S1ZE 

WM-BUTTONIDOWN 
WM-CHAR, WM_PAINT 
WM_DESTROY 
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When a window procedure processes a 
message, it returns a value to the Presenta- 
tion Manager code that called it. In most 
cases the return value is zero. Thus, as you 
see in Figure 1 , the processing of each of 
the six message ends with a 

return 0 ; 

instruction. 

All messages that the window proce- 
dure does not process must be passed to 
WinDefWindowProc for default process- 
ing. The value returned from WinDefWin- 
dowProc must also be returned from the 
window procedure. This is done at the bot- 
tom of ClientWndProc in Figure 1 . 

A window procedure is an EXPEN- 
TRY (exported entry) function. EXPEN- 
TRY is defined in OS2DEF.H in this way; 

Ideflne EXPENTRY pascal far 

The window procedure has to be a far 
function, because it is called from a code 
segment in a dynamic link library that is 
outside the program’s code segment. The 
window procedure is called with a Pascal 
calling sequence, which means that the 
caller pushes the parameters on the stack 
from left to right. 

You’ll notice that there are two other 
data types in Figure 1 that I didn’t discuss 
in the last column. These are MRESULT 
(message result) and MPARAM (message 
parameter). Both of these data types are 
deftned in PMWIN.H in the same way. 

typedef VOID FAR •MPARAM ; 
typedef VOID FAR •MRESULT ; 

Thus, these two data types are generic far 
pointers. 


THE MESSAGE PARAMETERS The 

two MPARAM parameters of the window 
procedure are customarily named mpl 
(message parameter I ) and mp2 (message 
parameter 2). For most messages, the mes- 
sage parameters contain information 
unique to the particular message. How a 
window procedure uses mpl and mp2 de- 
pends on the message that is being re- 
ceived by the window procedure. 

An example may make this clearer. A 
window procedure receives a WM_CRE- 


■ The MPARAM para- 
meters of the window 
procedure are named mpl 
and mp2 (message 
parameters 1 and 2). 

ATE message when the window is first 
created. This is the first message received 
by the window procedure, which usually 
takes this opportunity to perform some ini- 
tialization. 

When a window procedure receives a 
WM_CREATE message, the mp2 param- 
eter is a far pointer to a structure of the 
CREATESTRUCT type (defined in 
PMWIN.H). This structure contains infor- 
mation about the window being cre- 
ated — its screen location and size, for ex- 
ample. 

Although the two message parameters 


are defined using the MPARAM type 
(which is a generic far pointer), for many 
messages the message parameters are not 
far pointers. For example, the window 
procedure receives a WM_SIZE message 
whenever the size of the window changes. 
(This is often caused by the user’s chang- 
ing the window size using the keyboard or 
the mouse.) During a WM_S1ZE mes- 
sage, the old size of the window is encoded 
in mpl . In this case, mpl is treated as two 
16-bit USHORT values. The low 
USHORT of mpl is the old width of the 
window in pixels, and the high USHORT 
is the old height. The mp2 parameter con- 
tains the new dimensions of the window 
encoded in the same way: the width is the 
low USHORT of mp2 and the height is the 
high USHORT. 

To take another example, when the user 
depresses button 1 on the mouse, the win- 
dow procedure receives a WM_BUT- 
TONIDOWN message. (Button I is usu- 
ally the left button, but left-handed users 
can change the meaning of the left and 
right buttons through the Presentation 
Manager Control Panel program.) The co- 
ordinates of the mou.se pointer at the time 
the mouse button was depressed are con- 
tained in mpl. The lower 16 bits contain 
the X (horizontal) coordinate, and the up- 
per 16 bits contain the y (vertical) coordi- 
nate. 

A WM_CHAR message occurs when 
the user presses or releases a key on the 
keyboard. Five values are encoded in mpl 
and mp2. As you can probably guess, one 
of these values is the ASCII character code 
of the key being pressed. For noncharacter 
keys (such as function keys), another value 


KRSSULT EXPENTRY ClientNndProc rllHND hwnd, USHORT 089, 
HPARAH opl, MPARAM opZ) 

t 

[dofinition of local variables} 

switch (msg) 
t 

case HH_CR£ATEt 
[•••I 
return 0 ; 

case HH_SIEEi 

(...) 

return 0 f 


case WM_BOTTONlr>OHNl 
[...) 
return 0 ; 

case WH__CHARi 

(...) 

return 0 ; 

case HM^PAINT: 

(...) 

return 0 ; 

case WH_DESTROYl 
(...) 
return 0 ; 

) 

return WinDefWindowProc (hwnd, msg, mpl, mp2) ; 
) 


Rgure 1 : Vinually every Presentation Manager program contains a window procedure to process messages to a window it creates. 
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gives the virtual key code of the key. I'll 
discuss the WM_CHAR message in more 
detail later in this column. 

For some messages, the message pa- 
rameters are set to NULL (zero). This is 
the case with 'iVM_PAINT, which a win- 
dow procedure receives when part of the 
window must be updated, and WM_DE- 
STROY, generally the last message a win- 
dow procedure receives. 

Historical note; In some of the early 
beta-test versions of the Presentation Man- 
ager, the two message parameters were de- 
fined as ULONGs (unsigned long inte- 
gers) and were called IParaml and 
IParam2. Because both a ULONG and a 
far pointer are 32 bits in length, it doesn’t 
really matter whether you treat them as 
ULONGs or as far pointers. But it’s best to 
define them as MPARAM’s for compati- 
bility with future versions of the Presenta- 
tion Manager. 

EXTRACTING INFORMATION Of- 
ten, when processing a message, a win- 
dow procedure must extract information 


■ During the WM_BUT- 
TONIDOWN message, 
you use casting and C shift 
operations to extract the 
mouse pointer position 
frommpl. 


from mpl and mp2. This information is 
encoded in different ways for different 
messages. For some messages (such as 
WM_SIZE and WM_BUTTONl- 
DOWN), a message parameter contains 
two USHORTs stuck together. For others, 
a message parameter is a far pointer. In the 
case of the WM_CREATE message, it’s a 
pointer to a structure of the type CREATE- 
STRUCT. 

Of course, you can use some normal C 
casting operations for extracting this infor- 
mation. For example, suppose you need to 
access the CREATES'TRUCT structure 



Message Parameter Macros 


Macro 

Extracts 

Size (bits) 

LONGFROMMP 

LONG value 

32 

SHORT1FROMMP 

Low USHORT 

16 

SHORT2FROMMP 

High USHORT 

16 

CHARI FROMMP 

Low CHAR 

8 

CHAR2FROMMP 

Next highest CHAR 

8 

CHAR3FROMMP 

Next highest CHAR 

8 

CHAR4FROMMP 

High CHAR 

8 

PVOIDFROMMP 

Generic far pointer 

32 

HWNDFROMMP 

Window handle 

32 


Figure 2: Presentation Manager macros for extracting information from message parameters. 


during the WM_CREATE message. You 
first define a local variable of the type 
PCREATESTRUCT: 

PCREATESTRUCT pcrst ; 

within the window procedure. The PCRE- 
ATESTRUCT type is a far pointer to a 
stmcture of the type CREATESTRUCT. 
During the WM_CREATE message, you 
use casting to convert mp2 to a PCRE- 
ATESTRUCT and assign it to the variable 
pcrst thus: 

case WH_CREATE: 

pcrat - (PCREATESTRUCT) mp2 ; 

{...] 

For processing the WM_BUTTONl- 
DOWN message, you might define two 
variables of the type SHORT to hold the 
coordinates of the mouse pointer 

SHORT xMouse, yMouse ; 

During the WM_BUTTONlDOWN mes- 
sage, you use casting and C shift opera- 
tions to extract the mouse pointer position 
from mpl as follows: 

case WM_BUTTOBlDOWWI 

XHOUae • (USHORT) (ULOHO) mpl I 
yHouae - (USHORT) 

((ULONG) mpl » IS)) ; 

[...] 

A better alternative, however, is to use 
macros (defined in die PMWIN.H header 
files) that are specifically designed for ex- 
tracting information encoded in the mes- 
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sage parameters. These macros are shown 
in the table of Figure 2. 

Another historical note: Back in the 
days when the message parameters were 
defined as ULONGs, different macros 
were available for extracting information: 
LOUSHORT and HIUSHORT (for ex- 
tracting USHORTs from a ULONG), and 
LOUCHAR and HIUCHAR (for extract- 
ing the two UCHARs from a USHORT). 
These macros ate still available (defined in 
OS2DEF.H), and you may still see them 
used in some Presentation Manager pro- 
grams. 

USING MACROS Let’s look at some 
examples that use these macros when pro- 
cessing messages. As I mentioned earlier, 
the mp2 parameter that accompanies the 
WM_SIZE message contains the new 
width and height of the window. Normal- 
ly, a program simply saves these two di- 
mensions in static variables and returns 
from the window procedure. The window 
procedure would have a couple of local 
variables defined thus: 

static USHORT cxcllent, cyclient ; 

And the WM_SIZE message processing 
would look like this: 

case HMSIZE: 

exclient - shortifrohhf (inp2) ; 
cyclient - SRORT2FROMHP (inp2) : 
return 0 ; 

The window procedure then uses exClient 
9 8 9 


PC 
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Figure 3; A diagram showing the information that is encoded in the mpl and mp2 message 
parameters that accompany the WMjCHAR message. 


and cyClient when processing subsequent 
messages. 

The processing of a WVLBUTTONl- 
[XDWN message usually begins in a simi- 
lar manner. The window procedure ex- 
tracts the coordinates of the mouse from 
mpl as follows: 

case HM_BUTTONlDOWH: 

xMouse - SHORTIFROHHP (npl) ; 
yHousa » SHORT2rROHHP (mpl) ; 

I...] 

In the WM_CREATE message, mp2 is 
a far pointer to a structure of the type CRE- 
ATESTRUCT. If the variable porst is 
defined as a PCREATESTRUCT, you can 
cast the value returned from the PVOID- 
FROMMP to a PCREATESTRUCT: 

pcrst - (PCREATESTRUCT) PVOIDrROMMP {np2) ; 

(Of course, the PVOIDFROMMP macro 
is not strictly needed for this job.) 

You can dispense with the pcrst vari- 
able and use the -> operation to access 
the fields of the structure directly from 
mp2. For example, one field of the CRE- 
ATESTRUCT structure is named x and 
gives the location of the left side of the 
window relative to the left side of the 
screen. You can reference this field using 

((PCREATESTRUCT) PVOIDFROMMP (R)p2))->X 

THE WM_CHAR MESSAGE One of 

the most complex collections of informa- 
tion accompanies the WM_CHAR mes- 
sage, which signals keyboard input to a 
Presentation Manager program. Each 


press and release of a key generates a 
WM_CHAR message. 

Five separate values are stored in mpl 
and mp2: the keyboard scan code, the 
character code, a virtual key ctxle (for non- 
character keys), a repeat count (for type- 


■ One of the most 
complex collections of 
information accompanies 
the WM_CHAR message, 
which signals keyboard 
input to a Presentation 
Manager program. 


mafic repeats), and a series of flags that de- 
scribe the keystroke(forexample, whether 
or not the key has been pressed or re- 
leased). The repeat count and the scan 
ctxle are UCHARs, and the other three val- 
ues are USHORTs. 

The enc(xling of information in mpl 
and mp2 for the WM_CHAR message is 
shown diagrammatically in Figure 3. If a 
window procedure needed all this informa- 
tion, it might begin processing the 
WM_CHAR message by extracting the 
values from mpl and mp2 and storing 


them in five variables: 

cage HH_CIURs 

flags - SHORTIFROHHP (Ripl ) ) 
repeat - CHAR3FROHHP (npl) ; 
ecancode - CHAR4FROHHP (npl) ; 
charcode - SHORTIFROHHP (np2) ; 
virclcey • short2frohhp (np2) ; 

(.,.) 

Of course, it’s not easy to remember 
how this information is encoded in mpl 
and mp2. And that’s why there’s an alter- 
native for the WM_CHAR message. 

MORE MACROS TO THE RESCUE 

The PMWIN.H header file contains a spe- 
cial macro named CHARMSG, which you 
can use to extract information from mpl 
and mp2 during the WM_CHAR message. 
This macro takes one parameter, a pointer 
to the msg parameter of the window proce- 
dure. Thus, for example, the following ex- 
pression: 

CHARMSG ( &msg ) ->f 8 

refers to the flags, the low USHORT of 
mpl. Similarly, the expressions below 
are, respectively, the repeat count, the 
scan ccxle, the character code, and the vir- 
tual key code: 

CHARMSG ( amsg ) ->cRepeat 

CHARMSG ( timsg) ->8cancode 

CHARMSG ( tmsg ) ->chr 

CHARMSG ( Smsg) ->vkey 

The use of the CHARMSG macro adds 
a little more documentation to your source 
code and makes it easier to write code for 
the WM_CHAR message without consult- 
ing the PM documentation. 

The PMWIN.H header files have two 
other macros similar to the CHARMSG 
macro. One is called MOUSEMSG and 
can be used with all the mouse messages 
including WM_BUTTONlIX)WN. You 
can use the statement 

MOUSEMSG ( (msg ) ->x 

to get the x-coordinate of the mouse point- 
er and 

MOUSEMSG ( Smsg ) ->y 

to get the y-coordinate. The COM- 
MANDMSG macro is used to process 
WM-COMMAND, WM_SYSCOM- 
MAND, and WM_HELP messages, 
which usually indicate that a user has se- 
lected an item from a menu. 
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HOW CHARMSG WORKS You may 
be puzzled by the syntax of the 
CHARMSG macro. Ceit^y it looks a 
little strange. The macro takes a parameter 
that is a pointer to the variable msg, which 
is a parameter to the window procedure. 
The -> operation usually references a 
field of a structure horn a pointer to the 
structure, so it's a little disconcerting to see 
it following a macro. 

Of course, you don't have to know how 
the CHARMSG macro works in order to 
use it. One of the purposes of the header 
files is to hide ugly det^s from a program. 


■ You may be puzzled by 
the syntax of the 
CHARMSG macro. 
Certainly it looks a little 
strange. 


But let's examine it anyway and see if we 
can learn some neat tricks. 

The CHARMSG macro works in con- 
junction with a structure defined in 
PMWIN.H with a tag name of -CHAR- 
MSG: 

struct _CHARMSG 

{ 

USHORT chr ; 

USHORT vkey ; 

USHORT fs ; 

UCHAR cRepeat ; 

UCHAR scancode ; 

) ; 

You'll notice that the first two fields ate the 
two values encoded in mp2 (the character 
code and virtual key co^), and the last 
three fields ate the values encoded in mpl . 

The definition of this structure happens 
to be based on the memory layout of the 
program stack when the window proce- 
dure is called. The window prtxiedure is 
called with a Pascal calling sequence, 
which means that the window handle 
(hwnd) is pushed on the stack first, follow- 
ed by msg, mpl , and mp2. Just before the 
window procedure function is called, the 
program stack contains the information 
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(from high memory to low memory) 
shown diagrammatically in Figure 4. 
Thus, the -CHARMSG structure actually 
describes the mpl and mp2 message pa- 
rameters as they are stored on the stack. 


The CHARMSG macro is defined thus: 

Idefine CHARMSG (pmsg) \ 

( ( atruct _CHARMSG FAR • ) \ 
((PBYTE) pmsg - sizeof \ 
(MPJUTAM) » 2)) 

(We've used the left slashes at the end of 


each line as continuation characters: 
they’re necessary to fit the entire macro in 
the column width used in this magazine.) 

The CHARMSG macro parameter is a 
pointer to the msg parameter of the func- 
tion, so it points to the location on the stack 
where msg is stored. The macro casts this 
pointer to a PBYTE (a pointer to a byte) 
and subtracts twice the size of the 



Figure 4: Window procedure parameters are 
stored on the stack in the order shown above, 
from high memory to low memory. 


MPARAM data type. The pointer then 
points to the low half of mp2 on the stack. 
This pointer is then cast to a pointer to a 
structure of the type -CHARMSG. 

This means that the expression CHAR- 
MSG(&msg) is a pointer to a structure of 
the type -CHARMSG. Thus, you can ref- 
erence the fields of the -CHARMSG 
structure using theC - > operation. That’s 
downright clever. 

It’s fairly obvious that the CHARMSG 
macro must be changed for an 80386 ver- 
sion of the Presentation Manager (or for a 
PM version that runs on another machine 
altogether). But that’s why CHARMSG is 
defined in the PM header files — you can 
change the header files while leaving your 
program untouched. IH 
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happen until the year 2000. 
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management 
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PC BRAND 286/12 $995 


PC BRAND 286/20 $1400 



12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 ‘Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

• 80286 1’rocessor Operating at 12MHz with 2^ero Wait States 

delivering 16MHz Effective Throughput 
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256K and/or 1MB 100ns RAM chips 
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Vidao'N^" 

20MB 

40MB-40MS 

40MB-28MS 

MMB-28MS 

Mono 

$1381 

$1485 

$1594 

$1725 

EGA 

$1775 
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VGA 
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$2290 



20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 ‘Landmark- Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101 -Keyboard 

Standard System Features: 

• 80286 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26MHz Effective Throughput 

• 512K RAM expandable to 8MB on the System board using 256K 

and/or 1MB lOOns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25" or 1.44MB 3.5" DUkette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

« Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

• Medium foot print case with 5 Disk I!>rive bays 

Options: 

• 386SX Upgrade • Towe^ Case • 4MB Interleaving Ram Card 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor & Video Card 

rvivM 

40MB-40MS 

40MB-28MS 

MMB-28MS 

nOMB-28M5 

IS0-16M5 

32(VI6MS 


1:1 MFM 

1;1 MFM 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

1:1 ESDI 

Mono 

$1790 

$1899 

$2030 

$2296 

$3000 

$3923 

EGA 

$2184 

$2293 

$2424 

$2690 

$3450 

$4317 

VGA 

$2355 

$2464 

$2595 

$2861 

$3700 

$4488 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 




PCBrand,Inc 954 West Washington Street, Chicago, IL. 60607 l-8(K)-722-7263. We are open Monday thru Friday: 8am to6pmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 


CIRCLE 308 ON READER SERVICE CARD 








PC 


BRAND™ 


PC BRAND 386/20 $2100 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Y ear Warranty 



PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 

512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 5I2K RAM standard. Expadable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FTX^ Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12" Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

• Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor k Video Card 

\Driy* 

vuA 

1 Floppy 

2 Floppy 

20MB 

30MB 

40MB 

Mono 

$695 

$770 

$964 

$990 

$1107 

RGB 

$879 

$954 

$1148 

$1174 

$1291 

EGA 

$1089 

$1164 

$1358 

$1384 

$1501 




20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving E)ual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 I6Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Mohitor k Video Card 

Vid*o\ 

40MB-40MS 

M MFM 

40MB-28MS 

l:t MFM 

BOMB-UMS 

1:1 MFM 

II0-28MS 

MRU. 

IS0-1(>MS 

MESDI 

320-I6MS 

tIESOI 

Mono 

$2590 

$2699 

$2830 

$30% 

$3800 

$4723 

EGA 

$2984 

$3093 

$3224 

$3490 

$4300 

$5117 

VGA 

$3155 

$3264 

$3395 

$3661 

$4450 

$5288 


I TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM's PS/2-80 
Style, this unit offers: 

• 285 Watt Power Supply 

• Two 3.5" Front Accessible Drive Bays 

• Two 5.25" Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
"no-screwdriver" access to internals 

'Tower' i* a RcKiMercd Tndrnvrk for NCR Corpontion 



▼ 
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PC BRAND 386/25 $2450 



"Faster Than A Speeding Bullet!" 
Computer Shopper Cover Story 
November, 1988 


Your PC Brand Advantages: 

30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
•5-Year Limited Warranty 

*A« * PC Brand custotner. ymiH enjoy the bnl warranty coverage in the induetry. 
Warranty covets all PC Brand tyatetn motherhoard*. power auppUes, RAM. keyboards 
and aU expansion cards. 100% parts k labor are covered your first year. 80% parts 
year*2. 60% parts year-S. 40% parts year-4. 20% parts ycar-5 Addirkmal extended 
coverage cocttracts available for a Ice. Floppy, hard disks artd tape drives are covered 
for otte year only. Manufocturer's warranty applies W all non-PC Brand products. 
Compiele wamnty itiforntation available on request. 


LCD PORTABLES from $1770 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz wath Zero Wait States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar writh 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with fuU MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing pennitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit &; 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Elrive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 


4aMB-40MS 

1:1 MFM 

4(MB-28MS 

t:IMFM 

B0M6-28M5 
1:1 MFM 

nOMB-28MS 

I:IRLL 

150-16MS 

lilESDt 

^16MS 

LIESCH 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$5073 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5467 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5638 


286& 386 Systems 
•512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 lbs.) high impact plastic housing similar to 
the COMPAQ® Portable m. 


Ail feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 exptansion slots (3 long, 3 short) • 86-key keyboard. 

• Accomodates two 5.25" or 3.5" Floppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Gock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and E>rive Options 


286/12 

286/20 

386/20 

386/25 

1 Roppy 

$1770 

$2070 

$2650 

$2900 

20MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

71MB 

$2800 

$3100 

$3600 

$3900 

150MB 

1:1 EDSI 

$3400 

$3700 

$4250 

$4500 


SAVE ON NAME BRAND PERII’HERALS... SEE OUR AD ON f OLI.OWINC PAGES... 
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To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 

PCBrand,Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: Sam to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 


m 






Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


TOSHIBA 

1000; 512K, 80C88, 2 FDD $769 

1600 BACKLIT. 80286-12, IMG. 20MB,HDD,FDD - 3495 

1 200HB; BACKLrT,lMB, 20MB HB 2395 

3100E 1MB, 80286-12, 20MB. HDD. FDD ...2995 
3200; IMB, 80286, EGA. 40MB. HDD. FDD.. 3525 
5200/40 2MB. 80386, VGA 40MB. HDD, FDD. —6100 
NEC 

MULTISPEED HD 2275 

ULTRALITE W/IMB Call 

MITSUBISHI 


MP286L-220; 80286. 20MB HDD. FDD ....$2439 
Call on New NEC & TOSHIBA Models 


MONITORS* - ' ^ 


NEC 

Multisync U 14" (800x600) EGA/VGA $589 


Multisync GS 14"Mono 249 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2395 

MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14” VGA Paper White Rat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (800x600) Color 415 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome 249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 12" Multifreq. EGA/VGA 520 

LM 300/301 Full Page Desktop Pub 550 

SEIKO 

CM1430 14" (1024x768) MulHfreq $619 

CM1420 (noninterlaced) Multifreq 1079 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

1381 Diamond Scan 499 

3905 19" CAD Monitor 1965 

6905 19" CAD Monitor 2350 

SONY 

Multiscan 1302 13" (1024 x 768) 645 

CPD1320 13" (640 x 480) VGA Call 

ZENITH 

1490 Flatscreen Enhanced $600 



PC BRAND 100% Hayes Compatible! 


1200 Baud Internal w/PC Talk UI $52 

1200 Baud External 70 

24(X) Baud Internal w/Bitcom 95 

2400 Baud External 129 

HAYES 

1200 External $270 

2400 External 415 

TELEBIT 

Trailblazer+ 19,200KB 989 

US ROBOTICS 

Courier HST/9600 $599 

HST/IX9600 925 


Internal Modems 


, 100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 



PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch Call 

VGA 220 

PARADISE 

Autoswitch 480 EGA $177 

VGA+ 279 

VGA+ 16 16 Bit Version NEW 309 

VGA Professional Call 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 499 

NEC 

1024-256 $1175 

MVA 1024 949 

ATI 

EGA Wonder $229 

VGA Wonder Call 

VIP VGA . 260 


DISKDRIVES 


FLOPPY DISK DRIVES: 

360K 525" HH Black $75 

720K 33" HH w/525" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5"HH Grey w/5.25" Mounting 95 
PS/2 ROPPY DRIVES 


CMS 5.25" 360K/PS/2 Ext.Roppy $199 


MIMSCRlBt 3I8()L 

180MB 1/2 HT. A 

16MSESDI 

Largest Capacity. Highest Performin; 
Half Height Drive on the Market! 

0 

K 



HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT ControUer ...$269 

20MB 35MS ST125 w/XT ControUer 299 

20MB 35MSST125 245 

30MB 65MS ST238 w/XT ControUer 295 

30MB 35MSSn38 330 

30MB 35MS ST138 w/XT ControUer 380 

40MB 40MS ST251 350 

40MB 28MS ST25M 429 

80MB 28MS ST40% Full Height 590 

MINISCRIBE 

40MB 61/40MS M3650 $319 

40MB 25MS M3053 455 

63MB 61/40MS M3675 RLL 360 

71MB22MSM3085 659 

71MB 28MS M6085 Full Height 585 


110MB 28MS M6128 RLL Full Height ...699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FuUHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 


PRIAM 

45MB 28MS ID45H Half Height $489 

62MB 28MS ID62AT FuU Height 629 


130MB 20MS ID130AT Full Height 1495 

230MB 25MS P230R2 RLL FuU Height 1725 
330MB 20MS ID330 ESDI FuU Height .2350 

Priam External and P5/2 Drives also Available 


CDC 

150MB 17MS ESDI Full Height $1595 

MICROPOLIS 

150MB 25MS ESDI FuU Height $1440 

IOMEGA 

B1201 Single 5.25" 20MB Int $795 

B220 Dual 5.25" 20MB Ext 1619 


If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS 

60MB Archive QIC Internal or Ext $590 

60MB Maynard Maynstream Portable .. 889 
60MB Maynard Maynstream for P5/2 ..989 


64MB Irwin Internal /External 529 

150MB Archive Internal 925 

150MB Maynard Maynstream Port 1395 

2.2GB Maynard 220HS 8mm E)rive 4350 


CIRCLE 311 ON READER SERVICE CARD 







Save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Hand&canner ......165 

Dest 1020/2020 Scanners Call 


Diamond Flower HS3000 Hand Scan ... 249 
300/400DP1 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/Windows File Format Output. 


Hewlett Packard ScanJet 989 

Microtek MSF300G 2895 

Microtek MSF300C 1399 

Microtek MSF300Q w/64 Grey Levels 1920 

Princeton LS300 Scanner & Adapter 750 

Summasketch 12x12 378 

Summasketch 12x18 635 


PRINTERS* 


NEC 

P2200 170/55 ....345 P960XL 400/140 1030 

P5200 265/90 ....530 P5300 Wide 650 

LC890 Postscript Laser Printer 3250 

PANASONIC 

10801144/28 170 10911 192/38 185 

1124 192/63 309 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

OKIDATA 


MU90 270/90 ..465 MU91 270/90 645 

ML320 300/62 ..339 MU93 450/120 ..Call 


HEWLETT PACKARD 

DeskJet 690 LaserJet II .......... 1720 

Font Cartridges Call MemoryUpgrades ... Cali 

LaserJet IID Duplex Laser Flinter Call 

TOSHIBA 

321SL 216/72 ....469 341SL Wide Carr .599 

351SX360/120..937 Express 311 CaU 

CITIZEN 

120D 120/25 149 180D 180/29 170 

MSP40 240/40 ..295 MSP45Wide 399 

MSP50 250/50 ..345 T224 200/132 605 

DICONIX 

150P 150/50 305 300WP 310/73 479 



PC BRAND- YOUR 
#1 LAN SOURCE ! 



Call for Custom Configurations 


NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Level 1 $425 

8 User ELS Advanced Netware 286 V2.15 ....939 

Advanced Netware 286 V2.15 1679 

SFT Netware 286 V2.15 2395 

Disc Coprocessor Board 404 

NP600 Ethernet File Server Board 685 

NEIOOO Ethernet Card Call 

Auto Boot Prom (Ethernet or Arcnet) 45 

Diskless Workstation 640 

G-NET 289 

RXNET CaU 

WESTERN DIGITAL 

Ethercard+A for PS/2 $320 

Starcard+ 233 

Ethercard+ w/NoveU Drivers 233 

STANDARD MICRO 

ARCNET Passive Hub $72 

ARCNET Active Hub 409 

PC120 ARCNET BOARD Now EGA compat 135 

PC260 TWISTED PAIR ARCNET CARD 130 

PC BRAND/NOVELL 

286/386 Fully-Configured Server CaU 


I/O CARDS 


AST Rampage 286 w/512K 379 

INTEL Aboveboard 286 w/512K 379 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 899 

Digiboard Smart 8 Port Serial Card CaU 

PC BRAND 

I/O+II For ATs Ser/Par/Game $45 

I/O+II For XT's Ser/Par/Game/Clock...45 

2MB EEMS for XT's w/OK LIMS 4.0 95 

2MB EEMS for ATs w/OK LIMS 4.0 95 


3MB Multifunction+Memory for ATsllO 
Serial/Par/Game/Software w/OK 



BRAND" 


Free Freight 


30-D^ Money-Back 
Guarantee 


Toll-Free Service 
and Support 

No Credit Card 
Surcharges 


We cany over 10,000 different name brand 
products, CaU for prices on products not listed 


FAX MACfflNES/CARDS 


SHARP 
FO220 

989 F03(X) 

1200 

FO420 

...1350 FO500 

1550 

MURATA 
M1200 

739 M1600 

899 

TOSHIBA 
TSH3300 

...1395 TSH30100 

1225 

COMPLETE PC 

4800BFAX 249 9600BFAX.... 

375 



CALCOMP 

1023 $3800 1042 7499 

1043 6499 1044 10200 


HOUSTON INSTRUMENTS 


DMP41, DMP42, DMP52 Call 

DMP52MP, DMP61, DMP62 CaU 

ROLAND 

DXY885, DXY990, DPX2000 CaU 

DPX3300, GRX300, GRX400 Call 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order CaU 1-800-PC BRAND 


(Call l-800-722-7263...1n Illinois, Call 312-226-5200) FAX#312-226-6841 






PCBrand,Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We areopenMondaythruFriday:8amto6pinCST. VISA, MasterCard, 
Discover, Checks, and Approved P.0.5 are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries CaU: 1-800-662-SERV 
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In 1988, $3.5 billion in micro- 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software SentineF” is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( j The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PCs parallel port to be one 

hundred percent invisible to both user and mm the soft- 
ware. Users can make as many copies as they want. 

Make working submasters. Use a hard disk. Virtually anything that can 
be done with ^ unprotected software. Except start freely 

distributing 1 that software to other users. C > The 

Rainbow fam- | ily of Software Sentinel products. Se- 
lected by the » ■ « very big to the not-so-big developers of 

DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 



RAINBOW TECHNOLOGIES 


1801 l-A Mitchell South, Irvine, CA 92714 -(714) 2614)228 • TELEX: 386078 • FAX: (714) 261-0260 
Rainbow Tec)inologies, Ltd.. Shirle>’ Lodge, 470 London Rd,. Slough. Berkshire, SL3 8QY. U.K., Tel: 0753-41512, Fax: 0753-43610 

Copyright ‘ I9KK Rainbow Technologic^. Inc. Software Sentind and SeminelPro are iradcmarks of Rainbow Technologies. Inc. 

Xenix is a trademark of Microsoft Corporation. OS 2 is a trademark of Intemalional Business Machines Corporation. 
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■ POWER PROGRAMMING ■ RAY DUNCAN 

Ftt f MANAHFMFNT 


IN C AND ASSEMBLY 
LANGUAGE 


SI 

Our series on file management begins by clarijying the terminology and showing the parallels 
between the basic DOS and OSI2 Junctions and their equivalents in the C runtime library. 


H aving finished updating the Power 
Programming library for OS/2 
compatibility and taken a brief 
look at the DOS and OS/2 file systems, 
we’re moving on to the subject of file man- 
agement. I’ll begin here by reviewing 
some terminology and the basic file access 
functions available to assembly language 
and C programmers under DOS and OS/2. 
In the next few issues. I’ll get into specific 
techniques for sequential and random file 
access and indexed file management. 

But first, a word to the wise: DOS has 
two distinct sets of file function calls, 
which are commonly known as the FCB 
(File Control Block) functions and the 
handle functions. The FCB functions were 
designed for compatibility with CP/M; 
they do not support the hierarchical (tree- 
like) disk structure of DOS Versions 2.0 
and later, and are now as much a historical 
curiosity as the brass cuspidor. The DOS 
handle functions do support the hierarchi- 
cal directory structure and have direct 
counterparts in OS/2. Since right-thinking 
programmers regard FCBs as a form of 
heresy. I’ll not be mentioning them again. 

BASIC FILE OPERATIONS Although 
both DOS and OS/2 have extensive sets of 
file-related function calls, the average ap- 
plication program needs only a few of 
these calls. For the present. I’ll ignore the 
more exotic capabilities of OS/2 and those 
file functions present only in DOS Version 
3.0 or later, and examine the capabilities 
that every program needs: 

■ opening and creating files; 

■ reading and writing; 


■ seeking; that is, setting the file pointer; 

■ closing files; and 

■ renaming or deleting files. 

The DOS function calls for these basic op- 
erations, together with their OS/2 equiva- 
lents, are listed in Figure I . 

To open a file, a program identifies the 
file to the operating system by name using 
an ASCIIZ (null-terminated) string, by 
specifying the access rights it needs (read- 
only, write-only, or read-write), and by in- 
dicating whether it is willing to share si- 
multaneous access to the file with other 
programs. If the file exists and there is no 
conflict between the requested access 
rights and another program’s sharing 
mode, the system returns an identifier — 
called a handle — that the program can use 
for subsequent access to the file. The han- 
dle is an indirect index into a structure 
known as the System File Table (SFT), 
which the operating system uses to keep 
track of all open files in the system. 


■ Although both DOS 
and OS/2 have extensive 
sets of file-related 
function calls, the average 
application program needs 
only a few of them. 
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When a file is created, the program sup- 
plies an ASCIIZ filename and an attribute 
parameter, which assigns such system 
characteristics as “hidden" or “read- 
only” to the file. If the operation is suc- 
cessful, the system adds an entry to the 
disk directory and again returns a handle 
that the program can use for subsequent ac- 
cess to the file. An additional open opera- 
tion is not required and in fact would need- 
lessly expend an additional handle. 

The Create function available in DOS 
Versions 2 x (interrupt 2lh function 3Ch) 
must be used with cate because if the 
named file already exists, it is simply re- 
placed (truncated to zero length) and any 
previous data in the file is lost. Later ver- 
sions of DOS provide several additional 
file-creation functions, including both a 
function that fails if the file already exists 
and a function that generates a name 
(based on the current time) for a temporary 
file. The OS/2 DosOpen function, which 
is used to open and create files, has a pa- 
rameter that allows you to tailor the func- 
tion’s actions to the previous existence or 
nonexistence of the file. 

Once a file is opened or created, a pro- 
gram can go to work on its contents. To 
read data from the disk into RAM, the pro- 
gram supplies the operating system with a 
buffer address, a number of bytes to read, 
and a handle. The data on the disk is un- 
changed, though obviously the previous 
contents of the specified area of RAM are 
lost. To write data from RAM onto the 
disk, the program supplies the same three 
parameters as for a read operation, but in 
this case the contents of RAM are un- 
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changed and the previous contents of the 
disk area are lost. Data is not necessarily 
transferred physically between the disk 
and RAM when a program's read or write 
request “logically” completes; to improve 
performance, both DOS and OS/2 buffer 
disk data internally for extended periods. 

Both E)OS and OS/2 maintain a file 
pointer in the SFT for each open file han- 
dle. When a program issues a read or write 
request, the current value of the file pointer 
for that handle determines the byte offset 
from the start of the file at which the trans- 
fer will begin. When the transfer com- 
pletes, the system updates the file pointer 
so that it points to the very next byte after 
the last byte that was read or written. 

DOS and OS/2 allow a program to set 
the file pointer to an arbitrary value. This is 
often cdled a seek operation. The function 
call accepts a 32-bit byte offset and a meth- 
od code that specifies whether the offset is 


Rgure 1 : These are the basic DOS and OS12 
fUe-management functions. 


relative to the start of the file (method 0), to 
the current file-pointer position (method 
1), or to the end of file (method 2). This 
“logical seek” should not be confused 
with the physical seek performed by a disk 
drive, which involves moving the read/ 
write head to a specific cylinder. 

The EXDS and OS/2 seek futKtions al- 
ways return a file pointer that is relative to 
the start of a file. Consequently, there are 
two special uses of the function. To obtain 
the current position of the file pointer with- 
out modifying it, you can request a seek 


relative to the current file-pointer position 
(method 1) with an offset of zero. To find 
the size of a file, you can call for a seek rel- 
ative to the end of the file (method 2) with 
an offset of zero. 

A program closes a file to notify the 
system that it will not be using that file fur- 
ther. The operating system then flushes 
any unwritten data associated with the file 
to disk, updates the disk directory (if nec- 
essary) to reflect any changes made to the 
file, and releases the handle and the corre- 
sponding entry in the SFT for reuse. 

Handles are not involved when a pro- 
gram deletes or renames a file. In these op- 
erations the file is identified by an ASCnZ 
string, just as for the open and create oper- 
ations. When a file is deleted, the first 
character of its entry in the disk directory is 
changed to a reserved value and the disk 
sectors previously assigned to the file are 
freed. The remainder of the directory entry 
and the contents of the sectors are not al- 
tered, however, until they ate actually as- 
signed to a new file. This gaping hole in 
system security has given rise to an entire 
category of utility software — and to at 
least a couple of personal fortunes. 

C FILE FUNCTIONS The C runtime li- 
brary contains two distinct, parallel sets of 
file functions. These ate known as the low- 
level functions and the stream functions. 
Mixing the use of low-level and stream 
functions within the same program is al- 
most guaranteed to introduce obscure bugs 
and lead to novel and picturesque (but not 
usually desirable) program behavior. 

The low-level file fynctions map direct- 
ly onto the host operating system’s file in- 
terface, use the handles provided by the 
system, and do not buffer or translate data 
as it is read or written. You would select 
the low-level functions when you want to 
minimize rantime library overhead, per- 
form I/O to unusual devices, or to take ad- 
vantage of unusual capabilities or charac- 
teristics of the host system. 

The stream functions rely on a C data 
structure to control each open file. They 
use the address of this structure rather than 
a handle to reference the file for read or 
write operations. The stream functions 
buffer the file data within the runtime li- 
brary (in addition to the buffering already 
provided within the operating system it- 


1 ” t 1 

DOS and OS/2 


File-Management 

r"t*V: : 

Functions 


DOS im 

OS/2 


21 h function function 

Description 

3Ch 

DosOpen 

Create tile 

3Dh 

DosOpen 

Open tiie 

3Fh 

DosRead 

Read file 

40h 

DosWrite 

Write file 

42h 

DosChgFilePtr 

Set file pointer 

3Eh 

DosClose 

Close file 

41h 

DosDelete 

Delete file 

56h 

DosMove 

Rename or 



move file 




C Runtime Library 

File-Management 

Functions 


LoW‘level 

function 

Stream 

function 

Description 

creat 

topen 

Create file 

open 

fopen 

Open file 

read 

fread 

Read file 

write 

fwrite 

Write file 

Iseek 

fseek 

Set file pointer 

close 

fclose 

Close file 

uniink 

unlink 

Delete file 

rename 

rename 

Rename file 


Rgure 2: Here are the basic file-management 
functions contained in the C runtime library. 


self) and, under some circumstances, these 
functions translate characters within the 
data. Select the stream functions to maxi- 
mize the portability of your program or 
when your program has complex data- 
formatting requirements. 

Figure 2 lists the most cotiunonly used 
low-level and stream functions, and the li- 
brary functions for deleting and renaming 
files. Most of the SO-odd file-related li- 
brary functions that are not listed here are 
related to such matters as redirection of 
handles, formatted input, formatted out- 
put, temporary files, and control of stream 
buffering. I’ll discuss many of these other 
functions in upcoming columns. 

While browsing through Figure 2 and 
your C compiler’s runtime library manual, 
you may be struck by the strong resem- 
blance between the C library functions and 
the DOS and OS/2 file function calls. The 
points of resemblance range from the glar- 
ingly obvious — such as the use of ASCnZ 
strings to identify files — to more subtle is- 
sues. For example, the method codes used 
by lseek( ) ate exactly the same as those 
used by the DOS and OS/2 function calls 
for setting the file pointer position. This 
congruence is not coincidence! The handle 
file functions in DOS and OS/2 were pat- 
terned after those in Unix; similarly, the C 
runtime library’s file management func- 
tions are designed around the Unix file sys- 
tem and vice versa. 


PC MAGAZINE ■ FEBRUARY2 8. 1989 
298 




PRODUCTIVITY 


RECORD ACCESSING TERMS 

Three terms that may come up in discus- 
sions of file management are records, se- 
quential access, and random access. Al- 
though the operating system sees a file 
simply as a named collection of bytes, pro- 
grammers think of the file as being com- 
posed of one or more records. Each record 
describes a particular person or object; it 
may be compounded of many fields of dif- 
ferent types and is usually an integral num- 
ber of bytes in length . The key features of a 
record— for our purposes — are that it has a 
predictable structure and that its length ei- 
ther is a constant (for a given file) or some- 
how encoded in the record. 

Sequential access means reading or 
writing consecutive records in a file. An 
example is the processing of a text file, in 
which each line can be considered a record 
delimited by a new-line character. A pro- 
gram that processes files sequentially need 
not concern itself with the file pointer be- 
cause that is maintained by DOS or OS/2. 

Random access means reading and 
writing nonsequential records. That is, the 
physical ordering of the records in the file 
does not determine the order in which they 
are processed. (The term is not very apt be- 
cause, of course, the processing is not at all 
random.) In simple programs, random ac- 
cess is typically used with files that contain 
fixed-length records, so that the program 
can calculate the location of a specific rec- 
ord by multiplying the record number by 
the record size. The indexed-file access 
methods used by more-sophisticated appli- 
cations are much more versatile. 

Both DOS and OS/2 draw little distinc- 
tion between sequential and random ac- 
cess. When a file is opened or created, its 
file pointer is initially set to zero. If a pro- 
cess simply issues reads or writes without 
ever setting the file pointer position, then 
its access to the file is sequential. If a pro- 
cess requires random access, it need only 
position the file pointer appropriately be- 
fore each read or write request. Naturally, 
these techniques can be used together. 

THE IN-BOX Please send your ques- 
tions, suggestions, and comments to me at 
any of the following e-mail addresses: 
PCMagNet: 72241,52 
BIX: rduncan 

MCI Mail: Imi HS 


#'MinlScribe/f^ 


a SefUtfent tor Omto MIorofO 



Om. "peutcU/f 

oi Clard Drives’” 


(’ai d Drive " IIAKI) ('AKI)S 




Card Drive 20-8225 68ms $279 

(Zard Drive 30-8438 68ms $309 

Card Drive 40-8450 46ms $359 

— 

•Availabile for PC/XT and most Tandy models. 
•Quality engineered for reliability. 

•Auto park heads. 

•ONE YEAR Warranty. 


y ySuper easy installation and setup. 




.Tl) Day 
"Worry Free" 
(iiiurunlee 


If for any reason , you 
are not completely 
satisfied with any 
product, simply re- 
turn it for a prompt 
and courteous re- 
fund! 


All products include a 
ONE YEAR Warranty 
and our 30 Day 
"Worry-Free" 
Guarantee! 




fr^ 

20Mb ST225 half height 65ms $244 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $319 
62Mb M3675 half height 61ms $379 
80Mb ST25iyPS180 half height 40ms $499 
130Mb M608S/PS180 full height 28ms $699 


All kits come COMPLETE with the drive, 
controller, cables, How-To Manual and 
mounting hardware. 40Mb and larger 
ydn'ves also include partitioning software.)^ 
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AT/386 DRIVES 


40Mb Seagate 
71Mb MiniScribe 
*110Mb MiniScribe 


ST251-1 halfheight 
M6085 full height 
M6128 full height 


i(S^5eagaf e 

28ms $399 
28ms $539 
28ms $629 


I High Capacity Drives! 

160Mb MiniScribe M3180E halfbeight 16ms $1375 

340Mb MiniScribe M9380E full height 16ms $2195 

These drives come with an ESDI "1 to 1" high performance 
I Hard/Floppy Controller! | 

All drives include AT mounting hardware and "Disk Manager' 
partitioning software! 1 ♦ j lOMb drive requires an RLL controUery j 
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.\n IIIN Company 
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Toll Pre* 


(800) 234-DISK 
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(602)784-1031 
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PX>.'a accepted NET 20 -attfaject to 9% nrcfaariB. AddSll ahippmi for EXPRESS APO/FPOceden. 30 Day Gaarantee 
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International Orders: (602) 784<1038 
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PC EXCHANGE PROGRAMMER'S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx Ti^anslates dSASE AppUcations to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE IS It's a very comfortable devel- 
opment envuonmeni. But the price is de- 
based performance Even oxnpited 
dBASE doesn't offer the ^aeed that some 
users require these days 'Hie kind of 
^3eed offered by softv/are written in the 
C language The answer is dBxTM 
dBx translates dBASE to C It offers you 
a maior competitive advantage over the 
next dBASE programmer Keep writing 
in dBASE T^e every application all the 
way to completion T^nusedBxto 
translate them top to bcxtom to C! 


Other advantages C is portable, even 
to other operating systems like UNIX/ 
Xenix IM Tb the Macintosh or Amiga 
dBx gives your applications a pas^rt to 
places dBASE cannot go 
Has Its own file manager for single 
user, but links to ma)or C filemanagers- 
c-tree and dBC— for compatibility with 
dBASE files or multi-user support We 
have everything you'll need, including 
good advice 

List Ours 

dBx S550 $419 

with Library Source $9S0 I72S 

Call for F\ill Source Pricing 


BRIEF/dBRIEF 

TTie Power Emriionment for dBASE Programnimg 


Many worthy util^ products supply 
needs that dBASEr's procnBmmmg lan- 
guage doesit— dU^TM. dFLOWTM 
and a host of others 1^0111:^6 is, you have 
to use them separately, then confine 
their output into your dBASE program 
files 

No longer. dBRIEFTM, written in 
BRIEF'S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
in and in Plus programming domain 
Using BRIEF'S underlying ^ell capabili- 
ties and Its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and imk to the ClipperTM, 
Foxbase+TM and Quick^ver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus 


• Convert a screen layout into dBASE 
code for interactive data entry 

• Di^lay dBASE file structures in 
windows, a great convenience alongside 
your program files 

• Expand keystrokes into full dBASE 
statements 

• Indent automatically for clegic 
di^lay. 

• Create databases, index files: invoke 
Ashton-lhte's dFORMATTM and 
dCONVERTlW; draw lines and boxes 

"Simply marvelous programming en- 
vironment for vmting and editing dBASE 
programs ", PC Magazine. 7/86 Source 
code included! 

Requires BREF 1 32 or later and 384k, 
512k to run dBASE within dBRIEF: 640k 
and harddisk lecommended. 

BRIEF/ dBRIEF list $275 Ours cdl 


FOXBASE +2.10 

The Fastest, Most Povferful, dBASE Compatible 
Database Management System, NOW! 


Nev; FOXBASE +2.10 is faster, and more 
powerful than dBASE IV and it's avail- 
able NOW' FOXBASE *2 0 IS already a 
PC Magazine Editor 's Choice and 
received an unbelievable 9 2 rating fiom 
Infoworld FOXBASE ♦2.1 has new 
features such as built in support for pull 
down and pop-up menus, a new screen 
fiainier to create custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto- 
matically a new user interface designed 
to allow both first time and experienced 
users to handle most database options 
effortlessly and , much, much more 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification Foxbase 
fully supports commands like Browse, 
Edit. Append. Create Modify Report, 
and Modify Label, even in the middle of 
a compiled program’ Foxbase supports 
EMS memory and local area networks 



bst 

Ours 

FoxBase ’ Version 2 10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase « Muln Uset (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

FoxBase '*'/386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase ♦Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 
Programming Languages nonary concept m basic programnung 


Microsoft C 50: llie flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor Its new opitimization 
features deliver untouchahde execution 
speeds. 100 new additional library 
routines 

Microsoft MacroASSEMBLER 5 0; If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 

MASM' 50 IS a lot easier to use. h^ 
completely revised documentation, and a 
new "Mixed Language ' programming 
guide that gives you step by step instruc- 
txins for linlong your assembly code writh 
other MiCTosoft languages. 

Microsofi QuickBASIC 4 0 is a revolu- 


It allows you to run. edd, debug, and run 
again Our friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code OB4 automa- 
tically incorporates your changes, so that 
it can run a program of 150, (XD lines in 
less than a minute. 

Each member of this language family 


includes the renowned debugger 


CODEVIEW 

list 

Ours: 

Microsoft C 

$460 

$295 

Microsoft Macro- 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

MKTOsoft FORTRAN 

$450 

$296 


NOVELL: BTRIEVE, XQL, XTRIEVE 

records could have been used to pro- 


Sophisticated Tools Essential 
For /cist Database Handling 

Btrieve is a library of subroutines that 
allows the programmer to build a data- 
base application using any language It 
takes complete enlarge of all file creation, 
indexing, reading, wntmg. insertion, 
deletion, forward and backward search- 
ing Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses That's fast! 

Btrieve is multi4ingual also It includes 
more than 20 language interfaces (includ- 
ing C, BASIC. PASCAL, FORTRAN) 
Howrever if it turns out that you are using 
something a little unusual, worry not. ITie 
manual includes a chapter on how to 
write a language interface to Btrieve 

Btrieve's vu^ statistics are equally im- 
pressive Files may have up to 24 indexes: 
fixed record length to 4090 characters: 
variable length to 64K: indexes to 255 
characters; files of 4 billion bytes Net- 
work support includes NoveU, 3-COM. 
IBM PC NET, Software Link's Multilink 
and many others 

XQL IS a relational database manage- 
ment system designed e^seoally for pro- 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and shll having the power to process that 
data right down to the byte level 

TTiink about your applications. A large 
part of your software development effort 
IS probably devoted to managing data 
stored in files on disk Hours ^nt writ- 
ing lines of code to search and store data 


gram more imponant parts of your appli- 
cation Why not let XQL do it for you 
XQL will increase your programming 
produciiviiy and let you focus on building 
better applications. 

Tlie XQL system works in tandem with 
Btrieve and h^ an equally powerful 
chassis . No limit on the number of 
records per file. Max file size is 4 giga- 
bytes. Max record size equals 4K. Max. 
indexes per file is 24 The one version 
works for single or multiuser systems, 
EXDS Ver 3.0 or greater All languages 
are supported 

Xtneve is the final ingredient in the 
Novell programming recipe It is a menu 
driven, data retneval system, that allows 
you to quickly find infonnatian and dis- 
play reports System developers can 
easily custcxnize Xtneve to di^lay com- 
mand menus, help files, and error mes- 
sages in the EngL^ ^ken by the cus- 
tomer. Xtneve screens then gives menu 
calces that users can quickly recognize, 
making Xtneve an easy product to use 
and understand. 

Report Option for printing customized 
reports, form letters, mailing labels & 
statements 



List 

Ours 

Btrieve 

$245 

$175 

Btrieve /N 

$S8S 

$445 

XQL 

$795 

$595 

Xtneve 

$245 

$220 

Xtneve/N 

$595 

$456 

Report Option 

$145 

$128 

Report Option/N 

$345 

$289 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to 

For senous applications stick to the tools 


thatsticktothestandards Not the least of 
reasons why GS?1^ has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards 
At the heart of the system is the CGI 
standard Development Tbolkii It has all 
language interfaces and device dnvers 
for keyboards, mice, pysdeks. tablets, 
printers, ploneis, cameras. Die drivers 
completely insulate your application 
ffem concern for device idiosynaacy 
GSS KemelTM conforms to ANSI s GKS 


2b and has all its dnveis and language 
bindings Maao level tools to draw, color, 
segm^t. transform, store and recreate 
an object The Metafile Inierpr^er reads 
AN^I CGM files with full CGI capability 
for recreation on various devices 
(Quality software? IBM thinks so TYiey 


sell G^ under their own label. Royalties. 

Needs 256k. 

list 

Ours 

CGI Dvlpmenl Tbolkit 

$485 

$375 

Kernel System 

$496 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$296 

$235 


CLIPPER 

$449 

D RELATIONAL 

REPORT WRITER 

$129 


MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88. 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data. ..and many more. 


Call or write for prices and 
information. 


PC EXCHANGE * 1 - 800 -DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Deuvery 

'Formerty PC EXPRESS 


(That's 1’800S42S729) 
M Ibices subject to change. 
Deth/ery subject (0 avatfaMfify. 


7ZEL PLAZA 
SPRING VALLEY. NV 
10977 


PHONE: (9Ui 426^2400 

FAX: (914) 426-2600 

TELEX: 667962 fSOFT COMM NiX) 
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Spreadsheet 

W ' H / \ 

s \ \ 

\ y \ 

jA V A 
l(\ / '\ 

CLINIC 

\ 

Two macros that work together to allow you to save your cell pointer’s current position, save 

the cell’s address in the leftmost column, and return the cell pointer to its original position. 


Macros that return the same part of 
a worksheet to the screen that was 
previously visible 

In the August 1988 Spreadsheet Clinic, 
you presented a set of two macros. The 
fust saved the cell pointer's current posi- 
tion as well as the cell's address in the col- 
umn at the left edge of the screen. The sec- 
ond macro returned the same colunuis to 
the screen that were previously visible, 
and then returned the cell pointer to the cell 
on which it was positioned. 

I've improved these macros, as shown 
in Figure 1 . The macro named \s saves the 
cell pointer's current position, the column 
component of the leftmost column that is 
visible on the screen, and the row compo- 
nent of the topmost column that is visible 
on the screen. 

To determine which column is at the 
left edge of the screen, I use the same tech- 
nique that you did in your macros. To de- 
termine whicji row is at the top of the 
screen, I take advantage of the special ac- 
tion of the PgDn key when one or more ti- 
tle rows are locked onto the screen. 

The fust statement in the macro named 
\s freezes the window and panel areas of 
the screen. The secotrd clears any titles that 
you may have set previously. Then it 
“freezes” all the rows that are visible (on 
the screen) above the one in which the cell 
pointer is positioned at the time. For exam- 
ple, ifrows21 through 40 ate visible on the 
screen and the cell pointer is in row 25, 
1 - 2-3 will freeze rows 21 through 24 onto 
the screen. 


The third command enters the absolute 
address of the current cell into CUR- 
RENTCELL (cell BIO). For example, if 
the cell pointer was on cell L25 when you 
invoked this macro, 1 - 2-3 would enter the 
label '$U25 into CURRENTCELL, 

The next statement moves the cell 
pointer left within the current row into the 
leftmost colutrui that was visible on the 
screen when you invoked the macro. For 
example, if cells I21..P40 were visible on 
the screen when you invoked the macro 
and the cell pointer was on cell L25, 1 - 2-3 
would move the cell pointer to cell 125 . 


Then 1 - 2-3 executes the following: 

BSt ’{L«t LBPTCOLUMH, 

(?MXD(acELLPOIHTER< -•ddresa- ) , 1 , 
0IF(0CEliLPOIllTER( -col- )<27 , 1 , 2 ) ) } 

in cell B5. This enters the column letter(s) 
of the current cell (the one in the leftmost 
column that is visible on the screen) into 
the cell named LEFTCOLUMN (B12). 
For example, if the cell pointer was on cell 
125, 1 - 2-3 would enter the label 'I into 
LEFTCOLUMN. 

The sixth command instmcts 1 - 2-3 to 
press the PgDn key. Since one or more title 
rows are frozen onto the screen, 1 - 2-3 



A 

B C D E F 

1 

\s 

{Windowsof f } {Paneloff} 

2 


/wtc/wth 

3 


{Let CURRENTCELL , SCELLPOINTER ( " addrres S " ) ) 

4 


{BigRight){BigLe£t) 

5 


{LetLEFTCOLUMN , 0MID ( SCELLPOINTER ( ” address " ) , 
1 , eiF ( eCELLPOINTER ("COl")<27,l,2))} 

6 


{PgDn) 

7 


{Let TOPROW, @CELLPOINTER( "row" ) -20 } 

8 


{ PgUp ) {Goto } { CURRENTCELL } " /wtc 

10 

11 

CURRENTCELL 


12 

13 

LEFTCOLUMN 


14 

15 

TOPROW 


16 

\r 

{MindowsOf f > {Paneloff} 

17 


{Goto}lV8192" 

18 


{Recalc NEXT) 

19 

NEXT 

ERR 

20 

21 


{Goto > { CURRENTCELL } ” 


Figure 1 : r/ie macro named \ s saves the address of the current cell as well as the column letter and 
row number of the cell at the upper-left comer of the screen; the macro named \r returns the 
portion of the worksheet to the screen that was visible previously. 
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PC voice 
mail, 
nowonly 

$ 199 . 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and buflt-ln 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
I (800) 6-WATSON 
(in Mass., (508) 651-2186). 
Tb order, call I (800) 
533-6120 (in Mass., 
(508) 655^066). 

Credit Cards Accepted. 
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PRODUCTIVITY 

■ SPREADSHEET CLINIC 


won't bring a whole new screenful of rows 
into view. Instead, it will shift only the 
non-title rows. Consequently, the cell 
pointer will end up in the row that previ- 
ously was immediately below the bottom 
of the screen. For example, if rows 21 
through 40 are visible on the screen, and 
rows 21 through 24 are title rows, 1-2-3 
won’t bring rows 41 through 60 onto the 
screen. Instead, it will replace rows 25 
through 40 with rows 41 through 56. Now 
the cell pointer will be in row 41 . 

While the cell pointer is in this new 
row, 1-2-3 will execute 

B7 : ' {Let TOPROW, 

eCELLPOINTER( "row" )-20} 

in cell B7, which enters the address of the 
row that was at the top of the screen when 
you invoked the macro — the row 20 rows 
above the current row — into the cell 
named TOPROW (B14). If rows 21 
through 40 were visible on the screen 
when you invoked the macro, the cell 
pointer will be in row 41 at this point. 

■ The first Statement in 
the macro freezes the 
window and panel 
areas of the screen. 


Thus. 1-2-3 will enter the value 
41 -20=21 — the row number of the row 
at the top of the screen — into TOPROW. 

The fmal statement in this macro re- 
turns the same rows and columns to the 
screen that were visible before you in- 
voked the macro, moves the cell pointer 
back to the cell on which it was positioned 
at that time, and unlocks the title rows. 

The macro named \r brings the same 
rows and columns onto the screen that 
were visible when you invoked the macro 
named \s, and moves the cell pointer back 
to the cell on which it was positioned. 

The first statement freezes the window 
and panel areas of the screen. The second 
moves the cell pointer to cell IVg 192 — the 
lower-right comer of the worksheet. 

The next command instructs 1-2-3 to 


recalculate the string formula 

B19l +"{Goto)-40LEFTCOLUMN 

* 0STRING ( TOPROW , » ) i ■ " ■ 

in the cell named NEXT (cell B19). This 
formula returns a macro statement that 
commands 1-2-3 to move the cell pointer 
to the cell that was at the upper-left comer 
of the screen when you invoked the macro 
named \s. For example, if cells 121 ..P40 
were on the screen when you invoked the 
\s macro, LEFTCOLUMN would contain 
the label 'I at this point, and TOPROW 
would contain the value 21. Therefore, 
this formula would return the statement 
{Goto}I21 - , which commands 1-2-3 to 
move the cell pointer to cell 12 1 . 

Because the cell pointer will be on cell 
IV8192 when 1-2-3 executes this state- 
ment, the cell to which 1-2-3 moves the 
cell pointer will be the upper-left comer of 
the screen. So the same row and columns 
will be visible on the screen that were visi- 
ble when you invoked the \s macro. Once 
these rows and columns are in view, 1-2-3 
will execute the final statement in the mac- 
ro, which moves the cell pointer to the cell 
on which it was positioned when you in- 
voked the first macro. — Tom Kusnierz: 
Groton. Connecticut 

The PgDn and PgUp keys, when one or 
more title rows ate locked onto the screen, 
let you calculate the row number at the top 
of the screen at any point. The value 20 in 
the statement in cell B7 assumes that you 
are working in a window that is 20 rows 
tall. If you’re working in a window with 
more or less than 20 rows, adjust that value 
accordingly. If you had set any title rows 
or columns before invoking the \s macro, 
reset them afterwards. 


Contribute to the Clinic 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay $50 
or mote for tips we print, plus an extra $25 
if you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Spreadsheet Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (to join, see 
the “By Modem" sidebar in tbe Produc- 
tivity section. Hi 
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■ NEILJ.RUBENKING 


USER-TO-USER 



A batch file that acts like TYPE and works with wildcards; an automatic way to keep track of 
your boot time; using the FOR command to compare two lists of files. 


Advanced use of the FOR command 
lets you compare groups of files 

The powerful FOR command came to my 
rescue when 1 encountered SuperCalc'% in- 
ability to check for file existence. My pro- 
gram was to update a list of current files, 
working from CSV (comma-separated 
values) files downloaded from a minicom- 
puter. The problem occurred when the 
minicomputer created a new filename that 
had never been used before, or when it 
didn't send an existing file because it was 
no longer needed. In short, I needed to 
compare two lists of files (same names, 
different extensions) and make them 
match. 

First , if the minicomputer created a new 
.CSV file, I copied a blank template to the 
other list so it had a corresponding “old” 
file. If there was an old file with no match- 
ing .CSV file, I deleted it. 

Next I deleted any old files that were no 
longer needed (those that did not have a 
corresponding .CSV file). Then I removed 
the extension from the old files and com- 
bined the FOR and IF conunands to erase 
any that were no longer needed. (The list 
of * .CSV files is assumed correct.) 

I restored the extensions of the “old” 
files and renamed the new .CSV files with 
no extension. I copied in my blank tem- 
plate file, FILE.TMP, to create an “old” 
file for any new .CSV files created by the 
minicomputer. 

The final step was to replace the .CSV 
extensions. I combined everything into a 
batch file, as shown in Figure 1 , along with 


the necessary directory changes, user mes- 
sages, and calls to SupeiCalc . — Greg Jen- 
sen; Port Coquitlam, British Columbia, 
Canada 

I simplified F1LMATCH.BAT in Figure 
1 , removing lines specific to the original 
application and leaving only those demon- 
strating the file-matching concept. When 
you want to use a FOR command to com- 
pare files that match in name but differ in 
extension, you have a bit of a problem. 
There’s no way to separate the name and 
extension in the FOR variable. Jensen hit 
on the idea of simply REMOVING the ex- 
tension from one set of files temporarily. 
This works, as long as you don’t have any 
other files around with no extensions. 

Note that you can use the FOR com- 
mand from the DOS prompt too. You just 
have to remember to put only one percent 
sign in the FOR variable. For example, to 
list any files in the current directory that al- 
ready exist in the directory C:\OTHER, 
you would enter 


FOR »f IM (*.*l DO IF EXIST C:\OTHER\»£ 
ECRO %£ 

This command goes through all files 
matching ♦.* and assigns each in turn to 
the variable %f. Then it expands the com- 
mand after the DO using the value of %f. 
For example, if the first file is AUTOEX- 
EC.BAT, the DO command would ex- 
pand to 

... IF EXIST C:\OTHER\AUTOEXEC.BAT 
ECHO AUTOEXEC.BAT 

You might also use this technique to clean 
up duplicates by deleting files that appear 
in another directory as well. However, it 
compares only the name, not the contents. 


Who’s booting your PC? Here’s an 
automatic way to log every time it’s 
fired up 

Is your PC in a public place where it could 
get unauthorized use? Or maybe you 
would like to maintain a log of your boot- 
ups? Here’s a simple way to log every time 


ECHO OFF 

REM The next two lines delete any OLD files that don't 
REM have a matching CSV file. 

RENAME * . OLD * . 

FOR %%h IN (*.) DO IF NOT EXIST %%h.CSV ERASE %%h 
REM Restore the OLD extension to the old files and 
REM remove the extension from the CSV files. 

RENAME *. *.OLD 
RENAME *.CSV *. 

REM For any CSV file that doesn't have a corresponding OLD 
REM file, create one by copying a blank template. 

FOR %%h IN (».) DO IF NOT EXIST %%h.OLD COPY FILE.TMP %%h.OLD 
RENAME * . * . CSV 


Rgure 1 : This batch file makes one file list match another, adding and deleting as required. 
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Boomerang™ 

A BREAKTHROUGH 
IN POWER PROTECTION 



Every da>'. dips and surges of elearic 
power thre^en the data you put in your 
a)mpuier. an invitation to disaster 
Introducing BOOMERANG^", a power 
pnitection system that automatically' saxes 
your work in progress in the event of: 

• Power failure, blown fuse, or brownout. 

• Accidental pulling out or tripping 
over the a)rd 

• Forgetting to save your RAM disk 
before turning off the switch. 

When normal power returns. BOOMERANG 
restores your data to you with a sinf^e 
atmmand Requires IBM® PC. XT. AT®, or 
100% a)mpatjble. 2S6K: internal hard disk: 
DOS 2. 1 or later. 


When you compare power protection, only 
BODNIEHANB solves the whole problem: 



topiermf 

IPS 

Keyvtrohe 
Saver , 

Auu«aiaiiall> 

Mate <>f miirr s>Mein 

YBi 

S() 

Only 10 pouit 1 
of lei se e 

Pnrvides a haHrfV 
hacked up R.AM disk 

m 

SO 

Only It) point 
of tei save 

Pnrtctts axuHsi 
user error 

YEi 

SO 

Only to puini 
of last se e 

Ahliiy i(> oil 
applicifHin 
and return later 

m 

NO 

xts 

Noer intemipts nwk 



so 

Increases hard dhk 
life parkuiK heads 

YB( 

NO 

NO 


At ^299, BoOMERANB pays 
for itself with the first save! 


30-day money back guarantee. 

...call your local dealer or call... 

817 - 540-0938 

Mia^^ 

Microsync f 

2107 W. Euless BM.. Euless. TX 76039 


Boomersifi md Mkrosync vf trademarks of 
Micnis>i)c Inc IBM and AT are registered trademarls 
of Intenutiooai Business Machines Corporatioa 
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your personal computer gets booted. 

Place the small routine in Figure 2 at the 
beginning of your AUTOEXEC. BAT file. 
This batch file first sets the prompt to show 
just the date and time. Then it appends the 
prompt to BOOTUP.LOG by running 
DUMMY.BAT, a zero-length batch file. 
COMMAND /Callows DUMMY.BAT to 
be nested within LOGGINGS.BAT. The 
double redirection sign (») appends the 
data to the end of the log file, so it main- 
tains a continuous list. Now each time your 
AUTOEXEC.BAT is executed, it will 
write the date and time to the end of the 
BOOTUP.LOG file. To see when your PC 
was booted, just look at the BOOTUP 
LOG file. 

The only way anyone can avoid this 
routine is by hitting Ctrl-C very quickly, or 
else by booting up with floppy disk. If the 
BOOTUP.LOG file is plac^ in some ob- 
scure .subdirectory it would be very diffi- 
cult for anyone to tell that the data has been 
recorded except by examining the AU- 
TOEXEC.BAT file. You must load a 


■ You must load a clock 
driver before you run 
BOOTUP.LOG so that it 
uses the correct time. 


clock driver before you run this program so 
that it uses the correct time.— Scoft A. 
Evans; Iowa City. Iowa 

There are a couple of things you can do to 
make this routine more bulletproof. First, 
you can make it almost impossible to break 
out of. Second, you can hide the file itself. 

The logging portion of the batch file 
should completely ignore the keyboard 
while it’s executing. Fortunately, DOS has 
a command that will do just that; "CITY 
NUL". This command tells DOS to get its 
input from the NUL device and write any 
output to the NUL device — it’s out of 
touch. Your batch file must evennially in- 
clude the line CITY CON, telling DOS to 
get input from the keyboard and write out- 
put to the .screen. If it doesn’t, your com- 


ECHO OFF 
PROMPT $D $T 

COMMAND /C DUMMY.BAT » Cl\BOOTUP.LOG 
PROMPT 


Rgure 2: Keep track of each time your 
computer is booted by addinft LOGGINGS 
.BAT to your AUTOEXEC. BAT ftle. 


BECaO OFF 
CTTY NUL 
PROMPT $D $T 

TYPE HOTHING.BAT > NOTBlHO.BAT 

COMMAND /C NOTBING.BAT » Ct\BOOTUP.LOG 

DEL HOTHING.BAT 

PROMPT 

CTTY CON 


F\gare3: LOGGING2.BAT isamore- 
sophisticated way to log each time someone 
boots up your computer. 


puter will remain incommunicado until 
you reboot. Cbl-Break will still stop your 
batch file in CTTY NUL mode, but the 
only thing to do then is reboot. 

Figure 3 is a modified version of LOG- 
GINGS.BAT (Figure 2). It uses CTTY 
NUL to hide its activity, and it uses the @ 
symbol of DOS 3.3 to hide the ECHO OFF 
command. Also, it doesn’t depend on 
finding the zero-length DUMMY.BAT. 
Instead, it creates its own zero-length file 
and then deletes it. 

But even if you put the code in Figure 3 
at the start of your AUTOEXEC. BAT file, 
someone can still find and modify it. How 
do you hide something that’s in AU- 
TOEXEC.BAT? The answer is, you 
don’t. Instead, you patch your COM- 
MAND.COM to run a file other than AU- 
TOEXEC.BAT upon boot-up. You have 
to be somewhat adept with DEBUG to 
make a patch like this. So if you don’t al- 
ready have the ability, you probably 
shouldn’t patch COMMAND.COM. 

However, if you feel confident, locate 
the string “AUTOEXEC.BAT” in COM- 
MAND.COM and enter any other file- 
name, preferably one that nobody would 
accidentally use. "QQQQQQQQ.QQQ” 
is perfectly acceptable. It doesn’t have to 
have the .BAT extension. 

Copy LOGGING2.BAT (Figure 3) to 
the filename you chose, and add the line 
“AUTOEXEC” at the very end. Use a 
utility like PC Magazine’s ATTR.COM 
(available on PC MagNet) to hide the file. 
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Either You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one offers you more for 
your money than Peachtree Now we’re offering you two ways to 
buy our best-selling accounting software — and two great ways to save 
Peachtree Complete™ n is our premier business accounting system. 

Designed and sold as a 15,000 accounting system, the latest version of 
Compiete n represents a vastly expanded and greatly improved package 
that sells for an unbelievably low S199- Find out what over 250,000 
satisfied users already know — no other accounting system <^rs so much 
for so little 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete n Accounting plus its own custom reporting tool, 

Peachtree Data Query 11™ Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at 1199 each — for just 1298. That’s 
a savings of <100! Either way Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency; 

• General Ledger • Accounts Payable * Inventory • Fixed Assets 

• Accounts Receivable • Invoicing * Job Cost * Payroll 

And Peachtree Complete 0 is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service invoiang, range printing, and more. 

Peachtree Complete n’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time And as always, Complete n 
comes with the most thorough documentation — a separate quick-start Installation Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module — all at no extra chaige. 

Now you can extend the power of your Peachtree accounting to Include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you’ll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just 1298. 

PDQ lets you turn raw figures into h^y sophisticated reports, allowing you safe, easy access 
to valuable information fiom all eight Peachtree Complete n modules. PDQs simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it — on 
screen or print^, as a graph, in report form, or r^y for export to another software package 
You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense 

MONEY BACK GUARANTEE. We Stand behind Peachtree Complete n and PDQ n with a toll- 
free hotline for technical support (<1 per minute, <20 minimum on your credit card) and a 30-day 
money-back guarantee when you iHiy directly from Peachtree If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise A 125 restocking fee applies to ^ returns. 

Peachtree Compiete D; the Business Accounting System for just <199, and Peachtree’s Double 
Bonus Bundle for just <298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

HAIDWAM SKOnCATKWSt Sequlro PC/MS-DOS veiston 2.0 or blfber witii 584X (rfuuble nemory (512K required with DOS 3.3) *fld s 
ninlffiuffl lOMBhirddisk. For ux with the IBM* PC, PCXT. PXAT. PenooilSyttein/2’*indcon|itiihlei.3^*<De^ofKlotully ivillable. Not 
copy protected. 

Lotui 1-2-3 Ut restoteTcdiradeturk of Lotui Development Corporulon. dbtSE Is i regMered tndemart of A»hton-1kte CorportUofl. IBM it 
a registered trademark and Personal Syttcm/2 It a trademark of International Busineu MKhInct. 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

Includes Peachtree Complete II 
plus 

Peachtree Datt Query 11 

JUST 
$298 
SAVE $100 

With PDQ n Enhanced tou Can: 

• Create oo-acreen inquiries to display data 
• Pretent data is line or htr graphs 
• Uk any of over 20 pre-defined reports 

• Modify pre-deflned reports ind save 

ibe formats 

• Create your own reports and ove the 

fortnau 

• Transfer accounting information to 
spreadsheet tnd datibise prognunt like 
dBASEIU* and liHus 1-2-3* 


PEACHTREE 
COMPLETE H 

STIUONIY 

$199 


Geacral ledger 
• Chart of Accounts includes 
76 suggested and 26,000 
user-defined accounts. 

• Comparative financial statements. 

Accouuts teceivaMe A lavotdng 
* Mainialat open Item or balance 
forward cualomen. 

• Up to 14,400 customers. 

* Prints product or service invoices. 


• Partial payments of involcet. 

• Up to 14,000 vendors. 

• Checks printed wMh unUmiied invoice 
listing on stub. 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


• Supports average tod standard 

costing methods. 

• Up to 19,500 Invenlory Items. 

nxcd Aaseu 

• Haodles 13,000 assets and 13 methods 
id depredation. 

Job Coal 

• IVadu coals and profilaldllty on a 

fob- by-|ob basis. 

Payrolt 

• BoUl-in current year tax oddes. 

• Prlnu checks, W-2s and mote. 

• Processes up to 3,900 employees. 

And More! 


Call Now to Order 

1 - 800 - 247-3224 

(or caU 1-404-564-5800) 



1b Order by Mall Add 112.50 Shipping and Handling.* 

(In Geoi^a add applicable sales lax.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Iblephone number required on all orders. 


] 
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■ USER-TO-USER 


And put the log file in a distant subdirec- 
tory, perhaps even a hidden one. ATTR 
works fine on subdirectories. A hidden 
subdirectory won't appear in the directory 
of its parent, but you can access its files 
normally if you know the full pathname. 

When your computer boots, it won’t be 
at all obvious that you're logging the 
event. You can also use this technique to 
hide other boot-up actions, such as loading 
an antivims program. 


Here’s a batch file that acts like 
TYPE but works with wildcards 

I've often thought it Would be handy if the 
DOS command TYPE accepted wild- 
cards, so that TYPE "‘.BAT would show 
you the contents of all of the batch files in a 
given directory. But it won’t, so I wrote 
LOOKAT.BAT — a one-line batch file 
that takes advantage of DOS’s ability to 


copy to character devices: 

COPY %1 CON 

It acts like TYPE but it accepts wildcards. 
Typing LOOKAT *.BAT copies your 
batch files to the console and puts them on 
the screen, just as the TYPE command 
does. And, as an added bonus, because the 
COPY command shows the name of each 
file while copying it, LOOKAT.BAT pre- 
cedes each file with its name.— Bob Du- 
Charme: New York. New York 

LoOKAT isn’t quite the same as TYPE. 
TYPE can redirect the output. Thus, 

TYPE FILENAME | MORE 

will type the filename with pauses at the 
end of each screenful. The command 

TYPE FILENAME > PRN 

will print the file. You can’t do this with 
LOOKAT. But LOOKAT will certainly 


give you a quick look at the files you’ve re- 
quested, and you can pause the output with 
Ctrl-S or Ctrl-NumLock. 

The FOR command also lets you ran 
DOS commands on multiple files. For ex- 
ample, at the DOS prompt, the command 

FOR %f IN (♦.BAT) DO TYPE %f 
will type all the files matching a template. 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. Please include a printed copy. 
Mail contributions to User-to-User, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload them to PC MagNet 
(to join, see the “By Modem” sidebar in 
the Productivity section). EH 




Point-And-Stioot 

PC-FULLBAK 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrd! 


DRIA^CORP 


P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 

PS/2 and OS/2 are trademarks ot International Business Machines. Inc 


MPWI Now for OS/2! Point-And-Shoot PC-FullBak 
IlCll ! is now available for your OS/2 system. 
rAPTI Point-And-Shoot PC-FullBak is the fastest 
■ HO I ' backup utility- period! Run it on your IBM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 

Qimipi ri Just use the light-bar menu to select 
0 1 III r LL ' and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data a!! over your hard-disk with a single command! 

DPI lARI PI P°iit-And-Shoot PC-Fu!IBak keeps 
IiLLIHDLl! your data safe-but don’t take our 
word for it: "The product has never failed to give me a 
reliable REST0RE,’’-Jim Seymour, Micro Business 
A DADPAIMI With Point-And-Shoot 
H DHIluHlll! PC-FullBak,you1l never have 
to talk about the data that got away, /ind at only $129.95, 
it’s a bargain! Avai!3ble at qua!ity software retai!ers or 
from us at: (512) 328-1041. Your satisfaction is guaran- 
teed-or we’ll refund your money! And that's no fish story. 


AWARD-WINNING 

SOFTWARE! 


The award-winning family of 
products from Westlake Data 
Corp. has received 
U PC Magazine's 
Editor's Choice Award 
^ and has been 
llJ nominated for 
PC Magazine's Technical 
Excellence Award. 
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MUTOH AMERICA INC. 

895 Cambridge Drive, Elk Grove Village. IL 60007 Tel:312/952-8880. Fax:3t2/952-8808 
Western Ofncs:4883 East La Palma Avenue. Suite 505, Anaheim CA. 92807 Tel:714/779-2326 Fax 714/779-0185 
Eastern Ofncs:23 Walkers Brook Drive Reading. MA01867 Tel; 61 7/942-2442 


NEW PRODUCT 

The F-910A ptotter 

takes either pen or pencil 
Resolutcn o1 00004* 
Speed of up to 44 Sips 
Accelerates up to 5 7G 
PenA/ector Sorting Function 
HP-GL compatible 


You’ve done your time. Now’s your chance to break away from 
the skip n’blotch drudgery of the mu ^ do things the way 
you want— with a MUTOH^^i y i^^mpatible potter. 

Get a taste of freedom with the F-910A, which takes pen as 
well as pendL Fast and efficient, it runs at speeds up to 
44.5 ips, with acceleration of up to 5.7 G. No more getting 
left behind to take the rap on a late or botched job. 

The F-910A is also known for incredibly fine resolution 
down to 0.0004 inches. 'This means you get sharp, clear 
lines that make masterful copies, even on low-cost 
photostat systems. 

And, the quick-loading cartridge with 40-lead c^adty 
assures extended operation without the need for constant 
surveillance. Naturally, pencil leads are more economical, too. 

So dig out from under all those past mistakes and start 
a new life away fi'om the pen with a Mutoh pencil- 
compatible plotter. 


Line. 


MUTOH EUROPE OmbH. Klosterstrasse 112. 4000 DUsseldorf 1 F.R. Germany Tel:0211/3613095 Fax;211-362128 
M CANADA (West)604/964-4l7l (Central)264/943-3010 (East)4l6/479-2223 


MUTOH INDUSTRIES LTD. 

6-1. Naka-Meguro 4-choma, Meguro-ku. Tokyo 153 Japan Tef. (03)760-6111 
Telex. 2422S750RAMtJT J FAX (03)760-6506 Cable Address DRAFTERMUTOH 
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NEW from the publisher of SOLOMON III... 

PROFITWSE 

BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 

INTRODUCING PRORTIVK a bosic ac- 
counting software system designecl to 
meet the accounting needs of many 
snnall businesses, StoWlcs show that 
only 10% of American businesses have 
sales over $500,000, , .PRaiTkV/Sf is 
real accounting for the other 90% ! 

PROFITIAZ/SE 

OFFERS WHAT NO OTHER 
PRODUCT OFFERS. . . 

REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
real accounting too TLB Inc has 
developed PROFITiVKf, a specialy 
odopW version of the powerful 
award-winning Solomon III system. 
PROFITWSf provides many of the 
features of Solomon 111 but limits the 
number of transactions it will hondia 
With PROFITIV/Sf, users will pay for only 
the features and transactbn volume 
they need. 

UPGRADE CAPABILITIES Everything 
users learn with PROflTWflSf applies to 
Solomon III. The user can easily and 
quickly upgrode to Solomon III ot any- 
time There Is no need to rekey infor- 
mation because the PROFITWr/Sf data- 
base is compatible with Solomon III. 

TRAINING available nationwide 

UNSURPASSED TELEPHONE SUPPORT! 

TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS, , . 



FEATURElrV/Sf . . . 

■ BASIC ACCOUNTING 
$229.00 

General Ledger 

• Extensive Annual and Penodic 
Budgeting capobity 

• User defined fiscal perxxis - 
post to arry period 

• fowerful report definition obity 

Payroll 

• Standard deductions ond earmngs 
type oireody set up 

• Unimited number of user defined 
deductions including 401K capobHlty 

• All federal and State tables Included 

• Automatic W*2. and state 
unemployment reports 

Accounts Payable 

• Trocks complete KW mformotion 

• Both post due ond until due oging 
report formats 

Accounts Receivable 

• Open-item and balonce forward 
customer accounts 

• User defined terms ond oging 
categories 

Invoicing 

• Automatic soles tax calculation 

• Optionol user-defined messoge 
on invoices 

• Automotic bockordering 
(w/lnventory module) 

• Service ond Product invoices 

Fixed Assets Depreciation 

schedules, acquisition and disposition 

Address Prints lists, labels or index cards 


PROFITWISE Basic Accounting 

must be installed prior to these 

add-on modulesi 

m PROFITWISE INVENTORY 
& 40B COSTING 

Add 9 $229.00 

Job Costing 

• Autorrxjtic intertoce with Poyroi 
and Accounts Rsyoble rrxxJules 
reduces doto entiv 

• Trocks jobs from brdding through 
completion 

Inventory 

• Automoticaliy updates generoi 
ledger for COGS 

• Automoticolly updoted 
(by invoicing module) 

• Average stondord or user 
specified cost rrrethods 

■ PROFITWISE REPORT 
& GRAPH DESIGNER 

Add 0 $229.00 

Output 

• Automatic formotted reports on 
screen or printer 

• User formotted reports vrith 
multiple level subtotoi breoks 
and grond totals 

• Tronsfer of information to 
lotus worksheets 


<BM 9C/AI AI PS/2 COMMA oro 
00% cor'C O lttM co/noulf PC-OOS O' MS-DOS )l O' 'kgP*' 
SO RAW tof Qmn ti Graph Magner) M>wrvn io 
■"•goOviM o' honi am PooQa 'h rMi coMM O* 132 coiurm 
{renro o* COrOPraM) 


EASY TO USE... 

The PROFITl/V/SE system features: 

• Computer based tutorial that guides 
you through installation 

• On-line help "at your fingertips" 

• Up to K) departments or company 
codes 

• Extensive password protection abiiity 

• Thorough audit troii of oil 
transactions 

• Fuii integration between moduies to 
reduce data entry 

• Reports con be output to screen or 
spreodsheet/wordsheet processor 

• Comprehensive User 
Reference manual 



CALL NOW TO ORDER! 

1 - 800 - 777-0521 CIRCLE 730 ON READER SERVICE CARD 

ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 

OR ORDER BY MAIL . . . Add SIO.OO for sriippmg & liandling 

TLB INC 

RO. BOX 414: FINDLAY, OHIO 45839 



Solomon 

Seoes* 

Sortware 




Solonion B. Salomon Senm ana PtoAfvMM ore legmMd tKxMmana of Tl& me 

lofu* • 0 noaomorti of Lofui Davafoomont Coro SM a o ivgaferM tiQaenm of narrotionoi euamM Mo e rnno* me 





PRODUCTIVITY' 

■ EDITED BY CRAIG L. STARK 


Power user 



Output compressed type on your LaserJet even with programs that don’t support it; customize 
WordPerfect 5.0 for different individual SETUPs. 


WordPerfect’s macro caching 
system seems like a bug until you 
know how it works 

I’ve discovered a bug in WordPerfect, 
Version 4.2. If you change subdirectories 
using the List Files function, WordPerfect 
doesn't change the internal default sutxlir- 
ectory it uses when calling macros. You 
might, for example, invoke a macro called 
COPY in the current directory and then 
change to another directory that contains a 
different macro called COPY. If you now 
invoke the macro COPY, you’ll get the 
first one you had called , not the one in your 
now-current directory. 

One solution is to exit WordPerfect, 
change the current subdirectory, and re- 
load the program. Another way is to use 
unique names for all macros. Still a third is 
to type in the full path to the macro each 
time you execute one. None of these solu- 
tions seems acceptable. — Charles C. 
Schelberg, Jr.; Milford, New Hampshire 

Fominately, there is no "internal default 
directory used when calling macros," and 
what Mr. Schelberg has observed is defi- 
nitely not a bug. Rather, it’s a feature of 
the way mactrrs work in WordPerfect, in- 
cluding Version 5.0. 

When you invoke a macro, WordPer- 
fect "casJaes" it in memory. That way, the 
next time you invoke the same macro, 
WordPerfect doesn’t have to read it again 
from the disk. This saves time, especially 
when you're using looping macros that call 
themselves repeatedly. 

PC 


The macro caching feature does create 
problems if you change directories and 
want to use same-named macros in the 
new directory. You don’t have to exit 
WordPerfect, though. It’s enough to use 
Ctrl-Fl and exit to DOS temporarily. Type 
“exit" immediately at the DOS prompt 
and you’re back in WordPerfect with no 
macros cached. — Neil J. Rubenking 


WordPerfect S.O makes it easy to 
print footnotes in a different font 

The footnotes in a WordPerfect document 
normally print in the same font size as the 
text. It’s often desirable to have the notes 
print in a smaller font, however, particu- 
larly if you are trying to use the desktop 
publishing capabilities of WordPerfect, 
Version 5.0. One way of doing this is to 
place font change codes in every footnote, 
shifting into and out of a smaller font. This 


■ When you invoke a 
macro, WordPerfect 
“caches” it in memory. 
So, the next time you call 
that macro, WordPerfect 
doesn’t reread the disk. 
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seemed to me a difficult way to accom- 
plish a simple task. Quite by accident, I 
discovered an easier method of doing the 
same thing. 

At the beginning of the document insert 
a foomote options code and surround it 
with font change codes that switch in and 
out of the smaller font. For example, Ctrl- 
F8ss (size small) inserts [SMALL][small] 
codes in your document. Then Ctrl-F7fo 
(foomote options) puts you in the footnote 
options menu. You don’t even have to se- 
lect or change any options. Hit F7 (exit) 
from the options menu to put a |Fm Opt] 
code in your document (with the default 
options if you’ve made no changes). Any 
foomotes created in the document after the 
foomote options code will appear in what- 
ever font you placed in the document im- 
mediately before the options code. Text 
will appear in the base font or whatever 
other font you selected after the options 
code. — Allen K. Easley; Topeka, Kansas 

Y ou can put other font changes around the 
foomote options code to achieve similar 
effects. For example, you might switch to 
17-pitch condensed before the options 
code and back to 10-pitch NLQ (near letter 
quality) afterward. 

If you change the Base Font for your 
document and find that the footnotes have 
not changed, you may have used this fea- 
mre without meaning to. Look for a foot- 
note options ([Fm Opt]) code in your docu- 
ment before the font change code. The 
solution is simple: move the footnote op- 
tions code so it comes after the font 
change. — Neil J. Rubenking 
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CopyWrite 

copies 

everything! 

CopyWrite removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not renK)ve protection, 
we will send you a custom 
CopyWrite for a fee. 

CopyWrite still includes the 
utility that makes copies of 
hundreds of other software 
packages. 

CopyWrite is revised regu- 
larly to keep up with the lat- 
est in copy protection. Revi- 
sions are available for $25 
US. 

CopyWrH* requires an IBM PC, XT, 
AT, PS/2 or compatible with 256K 
bytes of memory and at least one 
diskette drive. It Is not copy pro- 
tected. CopyWrite is not for mak- 
ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment for their 
work. 

CopyWrite costs $75 US. 
Customizing is an additional 
$100 US per product. 

When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 

To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Available on 3 
or 5 Inch diskettes. 


o 

Quaid Software Limited 

45 Charles Street East 
Third Floor Dept Ml 20 
Toronto Ontario M4Y 1S2 
Canada 

(416) 961-8243 
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How to invoke compressed type on 
the LaserJet even with programs 
that don’t support it 

Too many existing programs — especially 
in the accounting field — do not have a 
built-in ability to print with compressed 
type on a LaserJet Plus or Series II. Here 
are two work-arounds for the problem. 

If your program lets you enter a five- 
character printer setup string to activate 
compressed type, you can use HP’s Font 
Pitch (Alternate Method) command. To 
select the line printer font, you would enter 

<Esc>&k2s 

or, if the program needs to express com- 
mands in decimal ASCII values, use 

027 038 107 050 083 
To switch back to 10 pitch, 

<Esc>&k0S 
or the analogous command 

027 038 107 048 083 
in decimal ASCII. 

If a five-character setup string is too 
long for your program, invoke the Laser- 
Jet’s secondary font feature. The LaserJet 
lets you specify two default fonts — pri- 
mary and secondary — then toggle between 
them with a single character. 

The first step is to set up your printer be- 
fore you start the application program. In 
general, you will want the primary font to 
be the l(j-pitch Courier. This is the power- 
on default in most cases, so you will proba- 
bly be able to leave that alone. To set the 
Line Printer font as your secondary default 
font, you need to send the following com- 
mand to the printer: 

<Esc>) 316 .6H 

Note that the parenthesis is a “close pa- 
rens.” This is what makes the comm^ 
apply to the secondary font. 

Sending this command to your LaserJet 
may present a minor problem since you 
cannot enter an escape character from the 
keyboard in DOS. Tlie easiest method is to 
create a very short file that consists of the 
command string, with XyWrite or a similar 
word ptxxiessor that allows you to enter the 
escape character, and then use the DOS 


COPY command to send the file to your 
printer. 

Once the secondary font has been de- 
fined with this command, you can use the 
Shift Out code (Ctrl-N, or ASCII 014) to 
select the secondary font (line printer), and 
Shift In (Ctrl-O, or ASCII 015) to switch 
back to the primary font.— Alfred Poor; 
Perkasie, Pennsylvania 

Many text editors let you enter the escape 
character, typically by holding down the 
Alt key, typing 27 at the numeric keypad, 
and releasing the Alt key. Others — includ- 
ing the SideKick notepad — let you create 
the escape character by typing 
Ctrl-P<Esc>. Be sure to save the file in 
nondocument mode, or without format- 
ting, or whatever your word processor 
needs to produce a pure ASCII file. 

Once you’ve created the printer com- 
mand file, you’ll avoid a great deal of frus- 
tration if you copy it to the printer automat- 
ically every time you load the application 
program by using a suitable batch file. If 
you’ve narned your command file FONT- 
COM, the batch file takes the form: 

COPY FONTCOM PRN 

PROGRAMNAME 

You may also want to create a second file 
with the command: 

<E3C>E 

This RESET file resets the LaserJet to its 
default settings. In that case, the batch file 
will take the form: 

COPY RESET PRN 

COPY FONTCOM PRN 

PROGRAMNAME 

COPY RESET PRN 

This automatically sets the printer to a 
known state (its default settings) at the 
start, sets the secondary font, mns the ap- 
plication program, and then resets the La- 
serJet to its default settings when you leave 
the program, — M. David Stone 


Here’s how to customize 
WordPerfect 5.0 for different 
individual SETUPs 

When you change the defaults and prefer- 
ences for WordPerfect, Version 5.0, irti- 
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ECHO OFF 

IF “%1 "==•••' GOTO NOPREF 

IF EXIST C:\WP\WP{WP} .%! GOTO CONTINUE 

ECHO Running WPS and CREATING preference file WP{WP).%1 
ECHO Press any key to continue, or Ctrl-Break to abort. 
PAUSE > NUL 
GOTO NOPREF 
: CONTINUE 

ECHO Now running WPS w/ preference file WP{WP}.%1. 

COPY C:\WP\WP{WP} .%! C:\WP\WP{WP} .SET 
! NOPREF 
WP 

IF goto end 

COPY C:\WP\WP(WP} .SET C:\WP\WP{WP} .%1 
:END 


Figure 1 : This batch file will bring up WordPerfect 5.0 using the setup file of your choice. 


tialization, the only file that changes is 
WP{WP}.SET. This led me to tiy an ap- 
proach that I have been using with Easy 
Extra and Ventura Publisher. By copying 
the “preference” file and allowing each 
user (or each situation) to have a unique set 
of preferences, you can accommodate the 
different needs of several users who must 
share the same computer. 

The key is to use a batch ftle to copy 
each desir^ preference file to the filename 
WordPerfect will use for its setup. To al- 
low for changes while using the program, 
you copy it back out when exiting from the 
program. For example, to select the busi- 
ness preference file you might use some- 
thing like 

COPY WP{WP).BUS WP{WP}.SET 

WP 

COPY WP{WP}.SET WP{WP).BUS 

You’ll want to modify the above to reflect 
your own paths and default directories. 

This approach can also be used with 
programs such as Ventura Publisher, 
which always reenter with the same setup 
that you had when you quit the program. It 
will not work with WordPerfect 4.2 or 
WordStar, which actually modify the 
.EXE file when you change the start-up 
parameters with WP/S or WS- 
CHMiGE.— Michael D. Reilly; Golden, 
Colorado 

Just press Shift-Fl and poke around in the 
menu to see all of the different things you 
can adjust in SETUP. One person may pre- 
fer a speedy cursor, another may want 
timed backup, while a third will insist on a 


special set of display colors. Each needs a 
personal WP{WP}.SET file. 

Why not identify your different Word- 
Perfect preference files with three-letter 
extensions? Use abbreviations like HOM 
and BUS for home and business, respec- 
tively, or use initials if the files are for dif- 
ferent people in the office. The batch file in 
Figure 1 will mn WordPerfect using the 
preference file of choice: just enter, for ex- 
ample, WPPREF NJR on the command 
line. Again, you’ll have to modify it to re- 
flect your own directory stmcture. 

WPPREF.BAT will also create prefer- 
ence files for you . Just invoke it with a pre- 
viously unused three-letter extension and 
wait until it brings up WordPerfect. Make 
any changes you like and then exit Word- 
Perfect. It will then copy the changed set- 
up to a new preference file. Of course, you 
will need to change ‘ ‘C:\WP’ ’ to the actual 
directory WordPerfect uses on your sys- 
tem. — NeiiJ. Rubenking 


Share Your Power 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or liOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. Please include a printed 
copy. Mail contributions to Power User, 
PC Magazine, One Park Avenue, New 
York, NY 1(X)16 or upload them to PC 
MagNet (to join, see the sidebar “By Mo- 
dem’ ’ in the Productivity section). SS 



It's menu-driven PC-File:dB, the 
database for a little price that 
packs a very big wallop. 

Just for grins try mail merge, 
report writing, quick labels, 
advanced graphing, macros and 
LAN support on for size. 

Then add compatibility with 
dBASEIIIPIusordBASEIV 
databases. 

That's a lot for $89.95. 

So see your dealer today. For 
once it’s the program that'll 
knock you out, not the price tag. 

For the name of the dealer near- 
est you, call 1-800-JBUTTON. 
(In WA state 206-454-0479.) 


Buttoi5\&re 

BunorV^r*. Inc,, f. 0. Box 960SB. Btllovua. 

98009, 200-454-0479. 

When orOenng darecHy from ButtonWen. piMM add 
S5.00 (or tlHOpirtg aisd hertdhrtg 
PC ' File dB rt • trademark e( ButionWara. Inc 
dBASE IN Plu* attd dBASt IV are ragtttarad iradatnark* 
ol AiMeit-Taia. kie 
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NO OTHER DESKTOP 
PUBLISHING SYSTEM OFFERS 
THSFEATURL 


With the new Mannes- 
mann Tally* Universal™ Publishing 
System, you can practically fly. 

Thanks to a Raster Image 
Processor board that plugs directly 
into your PC or compatible, you’ll 
process your pages at a speed lim- 
ited only by the speed of your 
computer. Not-as is typical-at 
the speed of the printer. And you’ll 
transfer ready-to-prlnt data directly 
to the printer through a video 
interface at an incredible 3-million 
bits per second. 

So when you’re using the 
PostScript’ compatible interpreter, 
you’ll produce a printed page 
almost twice as fast as most other 
systems. But that’s just ground 
speed. 

If you use Aldus' Page- 
Maker or Ventura Publisher’you’ll 



■ Systems: 

1 . Universal Publishing System (includes a 
PostScript compatible interpreter and Docu- 
ment Description Language (DDL)) 

2. DDL Publishing System (DDL only!. 

■ Resolution: 300 x 3(M dpi. 

■ Emulations: Both systems include HP* 
LaserJet. 

■ Memory: 2 Mg. 

■ Typefeces: UPS includes 35 typefaces, DDL 
S^tem Includes 22 typefaces. 

■ Speed: 10 pages-per-minute. 

■ Dual paper cassettes standard, 250 sheets 
each. 

■ Dual output bins standard, 250 sheets each. 

■ Manual feed handles single sheets, enve- 
lopes, transparencies, and labels. 

■ Workload: 10,000 pages per-monlh. 


really take off. Because when you 
select DDL instead of the PostScript 
compatible interpreter, you’ll double 
that speed again. And with full page 
bitmap graphics, you can get print- 
ed output up to 17 times as fast. 

So call the number below 
for the name of your nearest dealer 
and log in your time on the New 
Marmesmaim Tally Universal 
Publishing System. A pilot’s license 
is not required. 

MANNESMANN 

TALLY 

1-800-84a-1347 

Ext. 194 

CIRCLE 224 ON READER SERVICE CARD 
Test results available upon request. PostScript is a registered trade 
mark of Adobe Systems. Itk. DDL is a registered trademark of 
Imagen Corp. Ventura Publisher is a registered trademark of Ven- 
tura Corp. f^emaker is a registered trademark of Aldus Corp. 
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Dial your phone with a BASIC program and your modem; substitute Turbo Pascal WATT for 
DELAY when working with time-slicing operating systems; interpret function keys in BASIC. 


The new Turbo Pascal FSearch 
function renders our handwritten 
Exists functions obsolete 

Kvery Turbo Pascal programmer has ei- 
ther written or borrowed a function to de- 
termine whether a given filename exists. It 
usually winds up looking like the Exists 
function in the program in Figure 1 . To see 
if a file exists, it attempts to open it and see 
if there’s an error. It certainly works, but 
that method is now obsolete. 

Turbo Pascal 5.0 introduces the 
FSearch function, which searches a semi- 


colon-delimited list of directories and re- 
turns the first file matching the input file- 
name. It always checks the current 
directory before checking the path list. 
And it tehims a null string if the file isn't 
found. So if FSearch(filename,’ ’) returns 
a null string, the file doesn’t exist. 

In informal speed comparisons, I found 
FSearch slightly slower than Exists on a 
very fast hard disk, equal in speed on a 
moderate-speed hard disk, and much faster 
on a floppy disk. Run the program 
NEWEXIST on your own disks to get your 
own comparisons. Using FSearch gains 
you code space, too. I cobbled up a mini- 


mum program using Exists and another us- 
ing FSearch — the latter was almost IK 
smaller. From now on, I am going to use 
FSearch. — NeilJ. Rubenking 


Interpret function keys in BASIC 
using a novel table-lookup function 

Most BASIC programs want to take ad- 
vantage of function keys as well as normal 
ASCII characters. The problem for the 
programmer is deciphering the extended 
scan codes that are returned by the IN- 
KEYS function. 


PROGRAM NavBxiAt; 

OSES DOS; 

C0H8T RApS - Itf; 

VAR 

■tart, total, N, IfTiaw t I.ongXnt; 
axaapla t Pathstri 

rUMCTZOR tijMll0thi I Longznt] 

VAR B,M,8,P I Herd} 

BEGIN 

GatTiM(a,N,s,P)j 

TiMltfths t» <(((|LongZnt(B)*60)4'M)*60)48)«10l)-fF; 

END; 

FUMCTIOM Exlata(NaM t Pathstr) i Boolaan; 

VAR F t Flla> 

BEGIN 

As*l9B(F,Nai*); 

<»I-) Raaat(F); ($X4> 

IF lOrasult - • THEM 
BEGIN 

cLos«(F) i 
EXiat* TRUEt 
END 

ELSE Bxiata I* FALSE; 

END; 

PROCEDURE AnnouncaiMthod, kiod i String); 

BEGIN 

HritaLn<rapa, ' rapatitiona of ',»atbod, ’ with ',kiDd,* fila.‘}; 
END; 

PROCEDURE RaportfT i LongZnt); 

BEGIN 

HritaLni 'That took '.T div nod 188,' aaconda.'); 

END; 

BEGIN 


(•Tijaa a ainimal IF lcx>p*) 

■tart tiMtSStha; 

FOR N !• 1 to rapa DO IF TRUE THEM; 

XfTiJM !• tiJBal88tha • atart; 

(•Try axaapla filaa on floppy diaka and on hard diaka.*) 
axa^la i- 'HEHBXZST.PAS' ; 

Announea ( ' Exiata ' , ’ axiating ’ ) ; 

■tart tiawlEStha; 

FOR M ;■ 1 to rapa DO 

IF NOT Bxiata (axaiMPi*) THEN; 
total tiaal88tha - atart - XfTiaa; 

Raport(total); 

Announca( 'FSaarch* , 'axiating* ) ; 

■tart !■ timl88tha; 

FOR H i> 1 to rapa DO 

IF FSaarchfaxaapla, " ) • " THEN; 
total !■ tiaal88tha • atart - XfTisia; 

Raport ( total ) ; 

axaxpla t« 'QMERTTUI.OP' ; 

Announea ( ' Bxiata * , ' non-axiating ' ) ; 

■tart >■ tinalSStha; 

FOR N I- 1 to rapa DO 
IF Exiata(axaBDla) THEM: 
total !• tiMl88tha - atart - ifTlaw; 

Raport ( total ) ; 

Announea ( 'FSaarch* , 'non-axiatlng' ); 

■tart tiMl88tba; 

FOR M I* 1 to rapa DO 

IF F8aarcb(axaa»la, " ) <> *' TBER; 
total tiaalEBtoa - atart - IfTixta; 

Rapert(total) ; 
writoLn; 

RaadLn; 

END. 


Figure 1 : The new Turbo Pascal FSearch function can be used to test for file existence. 
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To solve this problem, I wrote the 
GetFKey function shown in Figure 2. This 
function uses a more sensible method to in- 



Flgure 2: 7Vie GetFKey Junction is a user- 
defined BASIC Junction that translates the scan 
codes that are returned by the Junction keys 
into a logical Jormat. 


dicate which key was pressed. The GetF- 
Key routine waits until one of the function 
keys has been pressed, and then returns a 
number between 1 and 40 that indicates 
which key has been pressed. The numeri- 
cal values correspond to the keys as shown 


in the table in Figure 3. — Matthew L. Don- 
ovan: Lemoyne, Pennsylvania 

The original GetFKey routine was de- 
signed as a callable subprogram. I simpli- 
fied it by eliminating some unnecessary 
code and changed it to a user-defined func- 
tion. Though the INSTR function is in- 
tended to report the position where a string 
occurs within another, it is equally valu- 
able when used as a general-purpose table 
lookup function. In this case, each numer- 
ic scan code is associated with a character 
in a string. Then, INSTR is used both to 
determine if the code is one of those recog- 
nized, and if so, which one. 

Because this is a DEF FN type func- 
tion, QuickBASIC requires that you define 
it before you defme program statements 
that use GetFKey. Turbo Basic is more 
forgiving in that the function may be 
placed anywhere in the source text. 

— Ethan Winer 


7^ GetFKey Function 
Return Values 

Function 


Key 

Key 

Shirt 

Ctrl 

Alt 

FI 

1 

11 

21 

31 

F2 

2 

12 

22 

32 

F3 

3 

13 

23 

33 

F4 

4 

14 

24 

34 

F5 

5 

15 

25 

35 

F6 

6 

16 

26 

36 

F7 

7 

17 

27 

37 

F8 

8 

18 

28 

38 

F9 

9 

19 

29 

39 

F10 

10 

20 

30 

40 


Figure 3: Rather than making you interpret 
scan codes, the GetFKey function shown in 
Figure 2 simplifies dealing with the function 
keys by returning logical values that are listed 
in the table above . 
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T) learn Mcrosoft 

QuickB^IQ 

you orfy need a 
nianual tiiis Mk. 



Youte looking at something you won’t see 
anywtoeelse. 

Ith called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you don't Imow 
the first thing ^ut programming QB Advisor 
actually lets you e^qperiment by cutting and past- 
ing us^ sample programs ri^t into ypur pro- 
gramming window. Only Microsoft has it Only 
Microsoft could. And ith just erne of the things yoifll 
learn about new Microsoft* QuickBASIC version 45 
for IBM* PCs and compatiblea 

Another is the st^by-step tutcdal that actu- 
ally takes you throu^ every st^ of programming 
by workinig you throu^ a complete program. 

And QB Express— the interactive to 

learn all about your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


a minimum number of menu choices. Context- 
sensitive Help fir immediate help with error 
messa^ and variables by simply punching a key, 
ordickingamouse. Andabuilt- 
in debu^er that lets you see 
exactly what your program is 
doing as itb doing it 

Best of all, Microsoft Quick- 
BASIC is packed with enou^ 
power to handle vdiatever p^ 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft QuickBASIC version 45 If progra- 
ming is the only way out this is the easiest way iiL 

H/Kavsoft 

Making it all make sense 


Ntocsoft QuckGI^SIC 



Fcr more nionnsboD cal (S00)541-126L Customers in Canada, caD (416) 673-7638. Outside North America, call (206) 862*8661. OCopyri^t 1989 Microsoft Corporation. All rights reserved. Microsoft 
nd the Microsoft logo are registered trademarks and Making it al make sense is a trademark of Microsoft Corporation. IBM is s registerM trademark of Intematknal Business Machines Corporation. 


PRODUCTIVITY 



Turn your printer 



into a plotter 

Imagine your present printer turning 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low r^ution gr^hics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution — without 
slowing you down, either. 

Ybu can plot in eight diierent 
line widths, in as many colors as your 
printer oS^. 

You can produce drawings up 
to 15 long, in any carriage width. 

How about multiple plots, 
or automatic queuing of text and 
plots? %s, the EOgraph Plus add-on 
board lets you do that, too. 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software 
program ever written Cor PCs. 

Think of it! You can turn your 
ordinary printer into a plotting power- 
house, for |ust a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-ftee at 
1-800-548-5780. 

DEALER INQUIRIES EOgl^h 

WUS"-— , 

jEilrMC«p/tt1WMlpartM/DtylM.0H45^ j 

I Plws6ndin(bnnlii)n aid Ind^nrfErtfest reports 


AOIHESS 


OIY 

STAT! HP 
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WAIT works better with time- 
slicing operating systems 

The built-in Turbo Pascal DELAY proce- 
dure is useful when a programmer wishes 
to suspend execution. For example, the in- 
struction DELAY(IOO) creates a delay of 
approximately 100 milliseconds. The ac- 
tual delay varies considerably, depending 
on the machine. In programming situa- 
tions where more-accurate delays are 
needed, the procedure WAFT, shown in 
Figure 4, can be used. The routine is pre- 
cise to about '/i8 second and is called with a 
real parameter, which is more convenient 
than the milliseconds required by DE- 
LAY. A typical call would be of the form 
Wait(Seconds), where seconds is a teal 


constant or a variable of the type real . 

The procedure needs to be more com- 
plex than is at first apparenV, because of the 
possibi lity of the clock turning over (reach- 
ing midnight) while the routine is ac- 
tive.— 7o/in P. Russo; Granger, Indiana 

The initialization code of a Turbo Pascal 
program actually times the CPU it’s run- 
ning on and calculates how many empty 
loops take one millisecond. When you call 
DELAY, it just sits in an empty loop for 
the proper number of cycles. 

However, time-slicing program man- 
agers such as DESQview, Windows, or 
VM/386 can wreak havoc on DELAY. 
First, the initial timing of the loop value 
can be wildly different depending on 
whether or not a time-slice occurs in the 


(••••••••••••••••a M A I T •••••••••••••••••••••••*• 

• OalAyi lhnib«rOfS«ew Meonda. Thia la dona by • 

• aooaaaiag tba tc eleek via fuaetioD |2C of DOS Int • 

• 3tb. Its aoouraey la llaltod by tba foot that tba • 

• tiaa la ealeulatad fsoai tba ROM BIOS tick eouat, • 

• vbioh la s^datad only abont IS. 3 tiaaa par aaoond. • 

• Ibla Maana that Walt will ba aceurata to about • 

• 1/lS saeoBd. • 

• Raqulraa 'oaaa DOS* if la Tr4 or ns • 

••••••••••••••«••• WAIT ..•*.••...••..•.••••••.•1 

PROCSDORB walt(VaabarOfsaca t Roal); 

saea m DAT W ISSfS.St {SB • M • 34) 

WAR “ 

TlaalaUp i Boolaaai 
startlassaea, 

Saoa I Raals 

(•••••••••••••••••• head clock ••••••••••••*••••••••••• 

• Raada tba PC clock, by oalas aarvlea $2C of Int 31h. • 

• Tbla aarvlea ratoroa laforaatlon la tba tfSS • 

• raslatara aa followat • 

• C8 Sour (• through 33) • 

• CL Miauta (S through S9) • 

• OH Saconda (• through S9) * 

• OL Rundradtha of aaconda <1 through 99) • 

••••••••••••••••••• ACAD CLOCK •••••••••••••••••••••••) 

PROeBeUKS RaadClockfVAR Saea i Raal)| 

CONST 

saea PSR HOUR - 3CSS.f) {This wat ba a raal eonataati) 
saea'PSR'*KXiroTC - 49. 

TYPt <^laTa thla typa for TP4 and TPS) 

Raglatara « RSCORO 
CASS Boolaan or 

Trua t <AL,AB,BL,BB,CL,CH,OL,OBtByta): 

Palaa t (AX,BZ,CX,OX,BP,SI,OI,OS,BS,PlagsiIntagar) 

KHDi 

VAR Raglatar i Raglatara: 

BBCZH 

Raglatar.AH $3e: 

B«Doa(Ragiatar) : 

saea !■ saea_P8R BOVR*(Raglatar.CB) 

'•'Saca_ECR_Hl BUTS* (Raglatar .CL) 

♦Raglatar.DB 
4f .Sl*nagiatar.DL} 

CBO: 

{•••••••••••••••«•••••• BOOT OP WAIT •••••••••••••••••»•••*••} 

BCCIH 

RaadCloekfStartingSaea) I 
RXPBAT 

RaadCloek(Saea)) IP Saca-startlngSaea >• t.l TBEH {Honaal altuatloo.) 

TlsMlaOp <• saca'Startingsaca » HuabarOfsaca 
ELSt (During eall, eleek baa tlekad paat midnight.} 

TlnalaUp i> Saea PSR DAT*StartlngSaea4Saca >■ BuaibarOfSaca 
UMTZL Tlaazaup 
KHD; 
asoiN 
KHD. 


Figure 4: Use WATT instead ofDELAYlo make your programs lime-sliceable. 
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howquidcitisimlil 
you q)en it up and see 
Miatitcando. 



New Microsoft QuickC 2.0. Zero to expert in record time. 


All thehorsepower in the world 
is useless until you can get at it 

Introducing new Microsoft® 

QuickC® version 2.0. The fastest 
easiest way to master all the power 
and ^ory of C. Frankly nobo^ but 
Microsoft packs this many exclu- 
sive featur^ into a single pack^e: 

For starters, ther^ QC Advisor 
—a new hypertext electronic man- 
ual that teaches, helps and guides 
you on screen. It even lets you cut 
and paste sample programs, so you 
can learn C the easy way. 

By example. 

And “C For Yourself,” our detailed book 
of C fundamentals that’ll give you more 
in-depth programming lessons. You’ll find 
one in every box. 

With Microsoft QuickC, you can ease 
into C with Easy Menus to help you write 
your first C programs, then ad^ce to Full 
Menus to access the M-throttle potential 
of C. You’ll be up to speed in no time. 

And speaking of speed, QuickC has 
enough muscle for increment^ compiling 
and linking at an incredible 25,000 lines per 
minute— so it’ll make short work of any de- 
velopment you have in mind. 


And speaking of development, its in-line 
assembler lets you write assembly code 
within your C code for more efficient pro- 
grams. Plus ifs the only integrated debug- 
ger that lets you simultaneously debug C 
and your in-line assembler. Talk about 
convenience. It even supports all memory 
models within the integrated environment 
For all the details, call us at (800) 541- 
1261.The new Microsoft QuickC^. 

Get it And break a few speed limits. 

Aibrosoft 

Making it all make sense 


Customers in Canada, call (416)673-7638. Outside North America^ call (206)882-8661. OCapyrightl989Mictosoft Corporation. All ri^ts reserved. Microsoft, the Microst^t logo and QuickC are registered 
trademarks and Making it all make sense is a trademark of Microsoft Corporatioa 



PRODUCTIVITY 


FINALLY! 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
r\ another ' ‘screen draw ' ' program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easiiy modify charts so they are always up to date. 
>■ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

>■ Fait: Written in assembly language for speed. 

>■ Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? fitsvFiow automatically breaks the chart up & prints it in page size pieces. 
»■ Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 
>■ User friendly: Don't take our word for it. PC Magazine says "EasyFlow lives 
up to Its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 Issue, page 278.] 

>■ Mouse: Optional but fully supported. 

It prints: On most popular matrix printers Including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

»■ It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

>■ It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

>■ Rush delivery; Order by noon today (eastern time) and you'll have It tomorrow. 
Rush delivery charge Is $10.50 (Instead of $2.00) and Is available only to 
continental USA and Canada. 

w- Documented: 100 page manual plus over 150 screens of context sensitive help, 
fxsyfuiwworks on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 -t- $2.00 S&H (USAA^anada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-P 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 49 
Telefax(G3): (613)544-9632 


■ LANGUAGES 


middle of it. Second, even if the number of 
programs sharing the CPU changes, DE- 
LAY still uses the same loop count. The 
resolution of the WATT method isn’t as 
fine, but WATT will work in a multitasking 
environment.— Afci/y. Rubenking 


Dial the phone using your modem 
and this simple BASIC program 

Nearly all modem modems recognize the 
Hayes command set. This makes it easy to 
dial a telephone number horn within a BA- 
SIC program. The program fragment 
shown in Figure 5 prompts for a phone 
number and then di^s it. The command 


CLS 

INPUT "Enter a number ", phone$ 

OPEN "COMl:" AS #1 

PRINT #1, "ATDT"; PhoneS 

INPUT "Press Enter to hang up ", x$ 

CLOSE 


Figure 5: This short program will dial a 
numberyou enter at the prompt. 


ATDT gets the modem's ATtention, then 
tells it to dial the number that follows using 
touch tones (Dial using Tone). To hang 
up, simply CLOSE the COM port.— iony 
Mingle; Chesterland, Ohio 

There are many other naodem commands 
that can be sent from a BASIC program. 
For example, by changing the command 
string ATDT to ATOP, you can simulate 
rotary, or Pulse, dialing. Likewise, to set 
the modem to auto-answer mode, send the 
string ATS0=1. To disable auto-answer 
use ATS0=0. Note that you must use only 
uppercase letters when talking to a Hayes 
compatible modem . — Ethan Winer 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay $50 or more for 
tips we print, plus an extra $25 if you sub- 
mit your letter on-disk. Please include a 
printed copy. Mail contributions to Lan- 
guages, PC Magazine, One Park Avenue, 
New York, NY 10016 or upload them to 
PC MagNet (to join, see the "By Modem’ ’ 
sidebar in the Productivity section). GB 
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Never before inPC History an offer 
Like This— Only From Northgate: 


Takel^burPick 


• •• 


286/20MI1Z 

386/16MI1Z 

Real 386, No SX Baloney 


Same Price • Same Configuration 




details 

►►►► 





Megabyte 28MS Hard Drive 


FEATURES UNMATCHED ANYWHERE. ..BOTH 


One Mbyte of RAM • A 65 V - • ■f'-' 


une i.ZMByte ainu i.44MDyte 
Floppy Drive • TXvo Serial, One 
Parallel Port • Full Size Desk- 
top Case ♦ Famed OmniKey/ 

102 Keyboard (pick of the 
pros) • 14" MonoGraphics Flat 
Screen Amber or White Monitor 
• Performance-enhancing soft- 
ware • MS-DOS 4.01/GWBasic 
(full manuals) • AND One-Year 
Warranty with our imique Over- 
night Parts Replacement Policy 
(freight paid by Northgate). 












For the second consecutive 
year, the readers of Computer 
Shopper, world's laigest compu- 
ter magazine voted Northgate 
Computers “Best Buy" of all 
products advertised in the maga- 
zine and "Best Buy" for its 80386 
computer system. 


NEW! Northgate “Big N” 
Revolving Credit Card. 


(Not a lease— you own it!) 

No money down • 3 years + to pay 


low monthly payments unlimited 
iblel Works just like 


funds availal 
your VISA or MasterCard. OR . . . 


Lease it with Northgate... 

Northgate has a flexible lease 
plan suited to your needs. With no 
downpayment and up to five years 
terms, if cash conservation is 
your concern, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW . . . 




What a Delighfful Dilemma! 

Fastest 286 system in the industry (Infoworld 11/14/88) 
or a real 32-bit 80386/16MHz— 

EITHER ONE, CONFIGURED ALIKE, 

AT THE SAME ASTONISHING PRICE, 



NORTHGATE’S 286/20 Super 
Microcomputer is a bit faster 
under DOS. . .BUT WAIT. . .our 
new 386/16SM is not an SX — 
it’s a real 386 with true 32-bit 
peiformance. 

Which one is best for 
you? Either way you’ll get 
famous Northgate perform- 
ance, quality, workmanship 
and warranty. As with all 
Northgate systems both 
feature 800,000 Bytes Per 
Second Throughput— OR 
FASTER— speed second 
to none! 

Both sjrstems include 
1MB RAM expandable to 
16MB; A MicroScience light- 
ning fast 65MB hard drive 
(28MS access speed) with a 


16-bit high speed dual RLL 
drive controller. 

Add to these a host of 
extras only Northgate includes 
with these comptete systems 
and you have an incredible 
buying opportunity. 

PLUS . . . Northgate makes 
available a wide range of op- 
tions you can select to have 
us custom-build into your 286 
or 386 system at Northgate 
“No Baloney” pricing. 

If One of These is Not For 
You . . . Ask about Northgate’s 
286/12 and 16MHz systems: 
386/20 and 25MHz systems. 
All feature high performance 
and the same hard drive and 
video options at eye-opening 
low pricea 


SPECIAL BONUS 
MEMORY UPGRADE OFFER 
WHEN YOU BUY THE 386/16 

Most vendors chaifie upwards of 
$500.00 per megabyte. Add 3MB to 
the Northgate 386/\6 for Just SQQQOO 

NOTE: IMBchips— lor4MBon)ycanbelnsUlledon 
motherboard . 7nl$ price applies on (y to memory upgrade 
with (he 386/1 6 system . 

HARD DRIVE OPTIONS— 

Prices Include Drlt>eand RLL. ESDI or SCSI 
controller 

ADD 

SIZE TYPE ACCESS TO SYS. 

40Mbyte SCSI ISMSec $ 300.00 

lOSM^te RLL 28MSec $ 600.00 

80Mbyte SCSI 18MSec S 700.00 

130Mbyte ESDI 18MSec $1000.00 

160Mbyte ESDI ISMSec $1200.00 

300Mbyte ESDI 17MSec $2300.00 

640Ml^te ESDI 17MSec $3800.00 

VIDEO OPTIONS — Prices Include 
Monitor and video card. 

ADD 

SIZE SPEED TYPE TO SYS. 

14Inch 16-Blt VGAMono $325. 

14Inch 16*Blt VGA Color Analog $625. 

14Inch 16-Blt VGAColor+ $725. 

NOTE: VGA Mono and Analogare640x 480 resolution. VGA 
Odor * IsSOOxGOO. 



13895 Industrial Park Blvd.. Suite 110. 
Plymouth. MN 5544 1 

From Canada and Foreign Countries caii: 
Corporate Head<)uaners(6!2|553-01 1 1 • FAX (612)553-1695 


Phone Now. . . Let Northgate begin 
building your computers . . Tbday! 

1 - 800 - 548-1993 


Hours M-F 8 am-7 pm CSX. Sat. 9 am-2 pm CSX 


TERMS: VISA. MC. COD. Credit Card. Pre-I^yment (allow 2 weeks for personal checks to clear). Wire 
IVansfer and Purchase Orders for Rated Accounts. We also ship to APOand FPO. All shipments are FOB 
Minneapolis. MN. 

For corporate and institutional sales in Texas. Louisiana and Oklahoma, call 
(512) 343-7591. 

Northgate and OmniKeyarriradrmarka of Northgate Computer Systems. Inc. Allothcrproductsamradrmarksorrrglsterrd 
tradenames of (heir respective companies. 
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W)rdFferfect Office gives your network 
the power of positive linking. 


Your PC network can greatly improve group productivity and 
organization - if you give it the power to do so. 

WordPerfect Office can supply that power. Its Electronic Mail 
feature lets network users exchange files, memos and phone mes- 
sages. And it employs password protection and other security mecha- 
nisms to ensure that your communications remain confidential 
WordPerfect Office’s unique Scheduler enables anyone on the 
network to set up internal meetings, reserve conference 
rooms, or do both simply by keying in the appropriate in- 
formation and letting the program go to woric 

WordPerfect Office also integrates application soft- 
ware on a flexible “shell” menu, giving you onedceystroke 
access to any program, and letting you exchange data be- 
tween compatible programs in a matter of seconds. 

And WordPerfect Office features a Notebook pro- 



gram that makes it easy to aeate, organize and call up fi'equently- 
used data records. Office also provides network users with a calen- 
dar, file manager, macro editor, program editor and calculator. 

Like any WordPerfect* product, WordPerfect Office has a 
familiar, intuitive look and feel. It can maximize the powers of com- 
munication - of your network and the people who use it So check 
out what our Office can do for your office. 

For more information write to WordPerfect Coip., 
1555 North Technology Way, Orem, Utah, 84057 
Orcall (801)225-5000. (In Canada, call 1-800-267-2499.) 

WbrdFferfect 

CORPORATION 
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Why the Abort option won’t always work when accessing a floppy disk; the reason you can’t 
remove power from an internal hard disk; a utility that tests a floppy drive for various errors. 


When choosing a compatihle 
computer, selecting the BIOS 
maker can he a coitfusing choice 

The PC AT clones that I see advertised 
usually specify the BIOS manufacturer. I 
have seen BlOSs manufactured by Phoe- 
nix, Award, Eden, and American Mega- 
trends. What are the relative merits of 
each? Does it matter which one I get? 
— Dale McIntyre; Centerville, Utah 

The BIOS (basic input/output system) 
program is a vital part of your PC. It con- 
tains most of the software needed to allow 
DOS to communicate with the hardware. 
Because the BIOS is contained in a ROM 
(read-only memory) chip, it’s not easily 
patched or upgraded but must be replaced. 
If you get a BIOS that's full of mistakes, it 
can prevent you from tunning the pro- 
grams you want to. 

When you are writing a BIOS for any 
member of the IBM PC, it is no small un- 
dertaking, so it's unlikely that any of the 
manufacturers you mention would make a 
careless attempt at the project. Keep in 
mind, however, that the IBM is not per- 
fect^ — or even the best on the market. &v- 
eral serious programming errors have been 
found in each computer’s BIOS that it has 
produced. But while we’re generally stuck 
with a mistake that IBM programs into its 
BIOS, compatible makers, on the other 
hand, very often will fix and upgrade their 
BIOSs regularly. So more important than 
which BIOS you buy is getting the latest 
version. Some BIOSs also include en- 


hancements. The American Megatrends 
(AMI) BIOS, for example, includes a set- 
up and diagnostics program in its 80386 
BIOS. 


A small utility that lets a batch file 
test a floppy ^sk drive specification 
for various errors 

I am having difficulty with a little routine 
I’ve been trying to implement. Basically, 
I’ve been trying to write a batch file that 
checks the floppy disk drive on my com- 
puter for the presence of a formatted disk, 
and if one is there, deletes any .BAK files. 


N CKKDRV.COM 


A 199 


OR 

AL,AL 

;ALb 9 if iBt drlv« valid 

JZ 

919A 

I or PP if invalid 

MOV 

AL,92 

; Return errorlevel>*2 

MOV 

AH,4C 

; Terminate 

INT 

21 

I thru DOS 

MOV 

DL, [99SC] 

;Get drive number+l 

DEC 

DL 

; subtract 1 

JNS 

9116 

; not negative if okay 

MOV 

AL,93 

{Return error level>3 

JMP 

9196 

: exit 

MOV 

AM, 94 

{Verify diskette fn 

MOV 

AL,91 

{ 1 sector 

MOV 

CH,99 

{ track 9 

MOV 

CL, 91 

{ sector 1 

MOV 

DH,99 

{ side 9 

INT 

13 

{ thru BIOS 

JNC 

912C 

{ MoCarryBokay 

MOV 

AM, 99 

{Reset diskette 

INT 

13 

{ thru BIOS 

MOV 

AL,91 

{Return error level*! 

JMP 

9196 

{ exit 

MOV 

AL,e9 

{Return errorlevel*! 

JMP 

9196 

{ exit 

RCX 
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Figure 1 : This DEBUG script can test a floppy 
disk drive to see if it's ready for a batch flie to 
work on. 
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The batch file looks like this: 

CHKDRV 

IF ERRORLEVEL 1 GOTO DOIT 

GOTO END 

:DOIT 

DEL A:*. BAK 
:END 

where CHKDRV is the small COM file 
I’m trying to write. 

When the batch file runs with the disk 
drive empty, CHKDRV.COM generates a 
return code of 1 , which causes the batch 
file to skip over the DEL conunand. Ifiput 
a blank, formatted disk in the drive and ex- 
ecute the batch file, CHKDRV continues 
to return a 1 . 

Why is this happening? Any assistance 
will be greatly appreciated.— Ric/iard D. 
Benton; Carson, California 

Don’t blame yourself for overlooking this 
one — I don’t think I’ve seen it in the man- 
uals I have. The rule is that if you ate going 
to mess around with the diskette system at 
the BIOS level (as your program does), 
you must clean up any mess that you 
make. In this case, accessing an empty 
drive leaves the diskette system in an error 
condition. Before using it again, you must 
reset the system with function 0 of inter- 
rupt 13h. Figure I shows a DEBUG script 
for my version of CHKDRV.COM. 

First, create the file CHKDRV.SCR 
using a pure-ASCIl text editor, like the 
WordPerfect Library Program Editor. Be 
sure to hit Return at the end of each line, 
including the blank lines. (Alternatively, 
you could type the commands directly into 
DEBUG.) You needn’t type the semi- 
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386/MultiWare 


A Better Choice For Your Business 


A big league, '386 PC-based 
multiuser, multitasking 
computer solution that is: 


Showerful, 

[Pun-complicated, 

Sliliable, 

[S^mpatible, 

S^ragmatic, 

[S^mpetent, 

[S^sy to install, 

[B^n-confusing, 

S^ser oriented, 

[B^OS based. 


... and simply a better 
choice for your business! 



ALLOV 

High Performance Multiuser 
Solutions for Business 


100 Pennsylvania Avenue 
Framingham. MA 01701 
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colons or the comments that follow them. 

Next, make sure DEBUG is in your 
current directory or in a directory listed in 
your path. Now create CHKDRV.COM 
with the following command: 

DEBUG < CHKDRV.SCR 

I’ve modified the program so it requires 
that the drive being checked be specified 
on the command line. So, for example, to 
check to see if a disk is in drive B: and 
ready, use the command 

CHKDRV B: 

The program returns the following ER- 
RORLEVEL codes: 

0 - Disk is okay 

1 - Drive not ready 

2 - Invalid drive 

3 - No drive specified 

The first two returns, 0 and 1 , are the 
same as for your version. An ERRORLE- 
VEL of 2 means that the drive specified 
does not exist. An ERRORLEVEL of 3 
means that no drive was specified on the 
command line. 

Note that the program will work only 
with floppy disks, not hard disks. Also 
note that the program is a little larger than it 
has to be. Some of the register moves, for 
example, eould have bren combined to 
save space. It is written, however, to show 
explicitly what each parameter does in the 
BIOS function calls. 

Using the new version of CHKDRV, 
you could write the batch file shown in 
Figure 2 to automatically delete files with 
the extension BAK from a floppy disk. 


CHKDRV %1 

IF ERRORLEVEL 3 GOTO ERR3 
IF ERRORLEVEL 2 GOTO ERR2 
IF ERRORLEVEL .1 GOTO ERRl 
IF EXIST %1*.BAK DEL %1*.BAK 
GOTO END 
;ERR1 

ECHO Disk Drive Not Ready 

GOTO END 

:ERR2 

ECHO Invalid Disk specified 

GOTO END 

:ERR3 

ECHO Usage: CHKDRV d: 

:END 


Figure 2; Here's an example of CHKDRV in 
action, helpinf’ a batch file perform file cleanup 
intelligently. 


Removing power from an internal 
hard disk 

Your discussion of when to turn a PC off 
(PC Tutor, June 14, 1988) and when not to 
made good sense, but I have a follow-up 
question. I turn the power off only because 
of the hard disk. The rest of the computer 
would be better left on at all times. Why 
don’t manufacturers include a switch that 
removes power from the hard disk? 

Of course, such a switch should still be 
used sparingly, but at least we wouldn’t 
“shock” the electronics by using it. If I 
were to install such a switch myself, could 
1 just cut off the 1 2V line to the disk and let 
the 5V supply continue to power the on- 
disk chips, or would this hurt the drive? In 
particular, would this confuse park-and- 
lock ? — Pulak Dutta: Evanston, Illinois 

Manufacturers probably don’t include a 
switch for two reasons. First, they don’t 
have any idea into what type of machine 
their disk drive will be installed. Where 
would they mount the switch? And sec- 
ondly, each switch would cost the disk 
maker a few cents of profit. In high-vol- 
ume manufacturing, the name of the game 
is cost savings. 

Now, back when the PC-XT was all the 
rage, many dual-floppy PC owners were 
upgrading their computers with external 
hard disks. These consisted of a special ex- 
pansion card with an external connector, a 
separate chassis with the hard disk and its 
dedicated power supply, and a cable to 
connect the two. The power in the expan- 
sion chassis was controlled independently 
of the PC’s power. 

With this system, the PC could be 
turned on without powering up the hard 
disk. The self-test would indicate a disk er- 
ror, then continue. If you needed the hard 
disk, you could turn it on, then reboot. The 
BIOS would detect the disk and initialize 
it. It could then be used nomrally. If you 
turned the disk off after the BIOS and DOS 
had recognized it, DOS would simply fail 
on the next attempt to use it. It worked 
then; it should work now. But I would stop 
short of modifying a drive that is installed 
inside the main computer chassis. 

A disk drive mounted inside a chassis is 
subject to heat generated by other compo- 
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IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS. 



BEAUTY, 

GRACE. 

CLASS 


— the fine art of creating micro- 
computers so powerful you'll 
want to applaud their genius. 

• The people at PC Designs 
engineer high-quality, high- « 
performance equipment that is 
leaving the competition flat- 
footed. And their Service and 
Support, including Sorbus* 
maintenance contracts, are 
without equal. • Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new GV386PLUS as 
just one premier example — 
Speed, ixpandability, and 
Memory configurations. And a 
price that will leave you room 
for shopping for fheir other 
options, such as high-powered 
hard disks and printers * 

When you need to take that 
Next Step in computerization, 
call PC Designs. They're the 
people who know how to make 
power perform. 

PUTTIIMO THE POWER 
IN YOUR HANOS 


CALL US AT 
1-SOO-3SS-487S 


MKII0 986— $988. 


• sozae. toMHr 

•512KB. zero watt-state 

• 1 serial. 1 parallel port 

• 1 .2M6 or ^OKB floppy drive 

• 101-lcey keyboard 


OV SM* 


• 80286, 12MHz 

• 512KB, zero wait-state 

• 32KB RAM cache 

• 2 serial. 1 parallel port 

• 1 ,2MB or 720KB floppy dftve 

• lOI-key keyboard 

’rfiUbtiam^'EfNtACnoce’ or October 13. 1987 RariiMn 
(iK Mol Corporate SatislactKin.Oclociei 17, ISU 


OV 396/1 6 FtUf — $3399. * 

• 80366. 16MHz 

• 1MB. zero wait-state 

• 64K6 RAM cache 

• 2 serial. 1 parallel pon 

• 1 .2MB or 720KB floppy drive 

• WEITEK& 80367 support 

• Up to 16M6 of 32 bit memory 

*FCC aporml pending 


OV 339/30 9LV» — $3799. * 

• 80386. 20MHz 

• 1MB. zero watt-state 

• 64KB RAM cache 

• 2 serial. 1 parallel port 

• 1.2MB or 720KB floppy dnve 

• WEITEK& 80387 support 

• Up to 16M6 of 32 bit memory 

•rCC iRiftwr penflfttg 


VIDiO 


• Mono card and monitor » S175. 

• EGA card and monitor — 

• VGA card and NEC MultiSync il - $909. 


HARD DISKS 


• Priam ID45H (45MB. 28MS) - $489. 

• Priam 1062 (70MB. 26MS) - $659 

• Priam ID130 (160M6. 28MS) - $1425. 

• Maxtor Ari40 (140MB. ESDI. 1 1MS) - $1799. 


A^WVWVWWVWmV^WW 

H04HIS - 6;00-6:00 CST. Monday-Fnday 
9:00-3:00 CST. Saturday 

CAU US AT - 1-918-251-5550 (in Ofdahoma) 
1-918-251-7057(Fax) 

BBS ON-LINI 34 HRS - 1-918-252-9137 
AH prices are sub|ect to change without notice. 


2500 N Hemlock Circle • Broken Arrow. OK 74012 
(wSia.iiMsioi 146111 E 4iit( 
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New 


Lower , 

Prices! 

100% IBM Compatible Systems 





Elite 

88 

286 

386 

Memoiy 

iiek 

JDK 

IMcg 

Processor 

8088 

80286 

80386 

Speed 

10 MHz 

10 MHz 

16 MHz 

Drive 

360K 

1.2 Meg 

1.2 Meg 

Power Supply 

150W 

200W 

200W 

KeytxMrd 

84 

101 

101 

BIOS 

Phoenix 

Phoenix 

Phoenix 

Speed Options 


20 MHz 

25 MHz 

Price 

$425 

$799 

$1699 


LAN File Servers 

Complete File Server Includes: *1.2 Meg 
Floppy Drive •Vertical Case *1 Meg Zero 
Wail RAM 'Key- board *Hi*Resolution 
Monochrome monitor •Graphics card 
w/parallel primer port *1131x1 disk & high 
speed controller Kbytes/Sec) •Arcnct 
LAN adapter 

Processor 60 Meg 110 Meg338 Me) 
10 Mhz 802862008 $2333 $4058 


Diskless Workstations 

*Monochrom« Mooiter 
^Graphic* card w/parafl«t port 
*LAN adapter 'Keyboard 

Processor Arcnet Ethernet 

10 MHz 8088 (256K) $699 $773 

10 MIlz 80286 (5I2K) $1049 $1123 

20 MHz 80286 (512K) $1349 $1423 


LAN Adapters 

Ethernet Arcnet 

•lOMbils/sec 'Z^Mbils/scc 

S249 S175 


LAN Software 

Stared leader in LAN softw 
» used Ethernet or Arcnet LAN adapter 

Caras. 

Novell Netware 

ELS I (4 user) $499 

ELS !I (8 user) $1099 

286 V 2.12 (100 user) $2049 

286SFrv2.12 (100 user) $3295 

Network OS 
100% Novell compatible 
l^ss than 9 users $150 ea./9-30 users $1200 


1-800-253-4001 ext. 16 

Innovative Technology, LTD. 

P.O. Box 726 Elk City, OK 73648 

Salistaction Guaranteed 'Systems in stock for Im- 
mediate shipping 'Shipping 3% 'Fax Lir>e (405) 243- 
2610, Technical OK residents. (405) 243-15M 
Otscover/VISA/MC NO SURCHARGE 'AMEX Add 4% 
IBM PC XT and AT are a registered iredemark of Interrw- 
tional Busir>ess Machines. 
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nents. These include floppy drives, memo- 
ry boards, the CPU, and the math co- 
processor. Leaving the power to the 
circuitry mounted on the disk drive while 
removing drive power would cause addi- 
tional heat. By removing the power to the 
disk motor, you also remove the hard 
disk’s ability to cool itself. This could lead 
to excessive heat buildup and damage. 

In addition, certain tests and initializa- 
tions must be performed by the BIOS and 
DOS when the drive is powered up. En- 
gaging the disk during the middle of a 
DOS session could cause unpredictable 
and undesirable results. The automatic 
head retraction mechanism built into many 
hard disks is mechanically operated and re- 
quires no power. 


The Abort option won’t always 
work when accessing a floppy disk 

What I thought would be an easily an- 
swered question seems to elude all those 
whom I’ve asked. Simply, with a two- 
floppy (plus hard disk) PC, if an empty 
floppy disk drive is addressed, the stan- 
dard error message is produced asking for 
“Abort, Retry, Ignore?” Selecting Abort 
usually doesn’t work until a disk is inserted 
into the vacant drive that has been ad- 
dressed in error. I’m told that this is a DOS 
problem, but it's difficult to believe that it 
has not been addressed and fixed in all the 
years of DOS’s life. — Lester A. Gimpel- 
son: Brussels, Belgium 

Although you didn’t mention it specifical- 
ly, I’ll bet you’re using an expanded 
prompt. Many PC users like to see what 
drive and directory they’re logged onto 
and use the command PROMPT $P$G to 
display this information. This prompt, 
however, requires several accesses to the 
disk to determine the cuirent drive and di- 
rectory each time the prompt is displayed. 
Logging onto an empty floppy disk drive 
causes an immediate access to determine 
the current directory. Because the drive is 
empty, DOS invokes the critical error han- 
dler, displaying the Abort, Retry, Ignore? 
message. Typing an A to abort terminates 
the current error condition and returns con- 
trol to DOS. IX)S immediately attempts to 
display a new prompt and repeats the pro- 


cess that caused the error in the flrst place. 

This will go on indefmitely until you 
place a disk into the empty drive. Instead 
of choosing Abort, use the Ignore (or Fail) 
option. This will return control to you after 
a few tries, allowing you to switch back to 
the hard disk. Alternatively, when you re- 
gain control, you could disable the nui- 
sance prompt by executing the command 
again with no argument as follows: 

PROMPT 


The DOS ANSI.SYS driver doesn’t 
work with larger screen sizes — but 
ANSI.COM does 

I have several files that use ANSI codes to 
produce color, change screen modes, and 
so on. Can I leave ANSI.SYS loaded and 
still use the 43-Iine mode of the 
EGA?— DonoU N. Retzsch; Cincinnati, 
Ohio 

The ANSI.SYS device driver included on 
your IBM DOS distribution disks is a clas- 
sic example of poor programming prac- 
tice. Since no official IBM display mode 
exists that displays more than 2S lines, the 
ANSI.SYS program is "hardwired" to as- 
sume 25 lines. Thus, even if more are dis- 
played, they are ignored. 

To get over this problem, simply re- 
place the ANSI.SYS driver with ANSI 
.COM (Utilities, PC Magazine, January 
31 , 1989). This completely compatible re- 
placement provides full support for larger 
screen sizes, improved speed, and the abil- 
ity to remove itself from memory. 


Ask the PC Tutor 

The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to PC Tutor, PC Magazine, One Park Av- 
enue, New York, NY 10016 or upload 
them to PC MagNet (to join, see the “By 
Modem” sidebar in the Productivity sec- 
tion). We’re sorry, but we cannot answer 
I questions personally. US 
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BEDFORD ACCOUNTING 

(Bedford Software) 

“The Perfect System for your 
Growing Business.” 

BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package... or 
combine modules to form your completely 

coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor^ Choice in a review of 59 accounting packages conducted by Price 
V^terhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules. ..are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap — even for non-accountants.” 

BEDFORD ACCOUNTING ... IBM VERSION $249 

BEDFORD ACCOUNTING . . . MACINTOSH VERSION $249 

Also available: 

Peachtree Complete Accounting $159 Dac Easy Accounting $ 79 


READY TO RUN ACCOUNTING'^Z^o^’ 


U\NDlJORD/UNDMASTER 

(Systems Plus) 


LOTUS 
COMPATIBLE 


“The Full-Featured Accounting System that Runs Under 1-2-3.” 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry $69.95 

Complete System (all 5 modules) $199.95 


TIMESLIPS III 

(North Edge Software) 

“The Professional Time and 
Billing System for Anyone Who 
Must Bill for Time and Service ... 
used by more accountants, lawyers, 
doctors, consultants and other profes- 
sionals than any other billing system.” 

It's unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market. ..and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD'S best ratings ever (9.3). 

TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford, Peachtree and DAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 


TIMESLIPS III (for hard disk drive systems) $114.00 

TIMESLIPS (for floppy systems) $ 97.00 

TAL (link TIMESLIPS III to other accounting programs) $ 79.95 


We are the experts in accounting software. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC EASY, 
PEACHTREE and more than 100 other business, accounting and vertical market 
packages. 

Please call or write for our FREE 48 page full color catalog containing more 
than 100, 000 hardware and software items ready to be shipped. All prices and 
specifications are subject to change. Delivery subject to availability. 

Add $6 for shipping of the 6r$t item ($3 for each additional item). 
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“A Complete Property Management System — 

Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 

$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable... $1250. 


REGISTER CONTROL (Microbiz Corporation) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It's time to 
computerize all for $395. 

Optional add-ons to your Retail Store Software System... a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores. 
Auto Repair Shops and other vertical markets. 

Retail Store/Computer Cash Video/Liquor Store Management.. $795 

Register Software $399 Beauty Salon Accounting $795 

Bar Code Reader for Above $595 The Auto Repair Shop 

Cash Drawer for Above $495 Controller $795 


FORMWORX (Formworx) 

“Create Any Business Form Instantly” 

“The best package we’ve seen for generating 
forms”... Compaq Magazine ... “faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMVWRX’S advanced drawing 
tools, you can draw vertical and horizontal 
lines, boxes with dots, dashes or solid lines of 
various widths. ..add heading and text using a 
variety of type sizes and styles... and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
furnu all of the competition. 

FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form. ..and, if you use dBASE, it's totally compatible. 


FORMWORX $99.95 FORMWORX WITH FILL & FILE $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel Forms $39.95 

Time Management Forms $39.95 Project Management Forms $39.95 

Sales & Marketing Forms $39.95 Graphics & Charts $39.95 


HANSON & CONNORS' ^ 

PC EXCHANGE- 1-800-DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Deuvery 

■Formerly PC EXPRESS 


(That’s 1-800-342-5729) 
All prices subject to change. 
Delivery subject to availability. 
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MON III 

/ 


^ fnr nvpra 


Rating for 5 Years 


Software Digest 
“Solomon’s perfea audit trail 
solid versatility rating 
at the top of the list 
for overall power.” 


Call Now &c Register for the 
FREE Introductory Solomon III 


Seminar Nearest 

You . . . 


METRO AREA DATE 

METRO AREA DATE 

AK: Anchorage 

Feb. 21, Mar. 23 

FL: 

Miami 

Feb. 14, Mar. 14 

AZ: Phoenix 

Feb. 16, Mar. 14 

GA; 

Adanu 

Feb. IS, 28 

Tucson 

Feb. 21, Mar. 21 


Adanu 

Mar. 14, 23 

CA: Berkdey/OakUod Feb. 21 

IL: 

Chicago 

Feb. 8,9, 22 

Berkeley/Oakland Mar. 21 


Chicago 

Mar. 7, 8, 16, 22 

Beverly Hills 

Feb. 7 




Beverly Hills 

Mar. 8 

IN: 

Indianapolis 

Feb. 7, IS, 21 

Brea 

Feb. 8, Mar. 7 


lodiaoap<dis 

Mar. 14, IS, 28 

Fresno 

Mar. IS 

KY: 

Bowling Green Mar. 28 

Hayward 

Feb. 15 


Lexington 

Feb. 23, Mar. 30 

Irvine 

Feb. IS 


Louisville 

Fd>. 21, Mar. 28 

Lak^/San Diego Feb. 15 




Los Angeles 

Feb. 14. 22 

LA: 

Baton Roi^ 

Feb. IS 

Los Angeles 

Mar. 21, 22 


Baton Rot^ 

Mar. IS, 22 

Mountain View Mar. 29 


New Orieans 

Feb. 8, Mar. 8 

Newport Beach Feb. 1 

MA: 

Boston 

Feb. 8, 16, 22 

Sacramento 

Feb. 14, 22 


Boston 

Mar. 8, 16, 22 

Sacramento 

Mar. 22 


Woburn 

Feb. 2, 14 

San Diego 

Feb. 22 


Woburn 

Mar. 2, 24, 29 

San FraneiKO 

Feb. 9, 10 




San Francisco 

Feb. 21, 23 

MD: 

Baltimore 

lU. 14, Mar. 14 

San Francisco 

Mar. 9, IS, 28 


Betfaesda 

Feb. 28 

San Jose 

Feb. 2, 16, 23 


Rockville Feb. 9, 23, Mar. 23 

San Jose 

Mar. 16, 23 




Santa Barbara 

Feb. 13, 28 

MI: 

Detroit 

Feb. 14, Mar. 22 

Santa Monica 

Feb. 16, Mar. 16 

MO: 

Kansas City 

Feb. 9, 22 

Sunnyvale 

Feb. IS, 22 


Kansas City 

Mar. 2, 9, 22 

Sunnyvale 

Mar. 21 




Torrance 

Mar. 14 

MT: 

Billings 

Feb. IS 

CO: Denver Feb. M. Mar. 8, 22 

NC: 

Charlotte 

Feb. 7, Mar. 1, 22 

CT: Greenwich 

Feb. 16, Mar. 16 

NJ: 

Atlantic City 

Feb. 23, Mar. 28 

Greenwich/Stamford Mar. 2 


Cherry Hill 

Mar. 14 

Hartford 

Feb. 8, 22 


Moorestowo 

Feb. 14, 28 

Hartford 

Mar. 8, 22 


Moorestown 

Mar. 7, 21 

New Haven 

Mar. 8 


Parsippaoy 

Feb. 14, Mar. 14 


1989 



“Solomon swept the 
performance ratings, 
offering an excellent 
balance of features.” 


1987 

1987 

1985 


★ ★ ★ ★ Software Digest 

“ . . . Solomon III again earned 
the top rating ...” 

“ . . . Solomon III 
outdistances the 
competition. . .” 

★ ★ ★ ★ Software Digest 
“. . .Solomon III earned the 
top rating ...” 



METRO AREA DATE 


NJ: Princeton 

Feb. 16, Mar. 16 

Red Bank 

Mar. 29 

Somerset 

Mar. 16 

Trenton 

Feb. 21, Mar. 23 

Union 

Feb. 23, Mar. 23 

NY: Albany 

Mar. 8 

Long Island 

Feb. 2, Mar. 2 

New York 

Feb. 16, 23 

New York 

Mar. 9, 30 

Queens 

Mar. 14 

OH: Ashland 

Feb. 8 

Qcvclaod 

Feb. 8, 16, 21 

Gevdaod 

Mar. 22 

Columbus 

Feb. 16, Mar. IS, 28 

Toledo 

Feb. 7, 9, Mar. 9 

Youngstown 

Mar. 10 

OR: PortUnd 

Feb. 21, Mar. 21 

PA: Abington 

Mar. 2 

Harrisburg 

Mar. 21 

King of Prussia Feb. 9» Mar. 31 

Malvern 

Feb. 28 

Philadclfrfiia 

Feb. 7, IS, 22 


METRO AREA DATE 

PA: Philadelphia Mar. 14, 21 

Pittsburg Mar. 28 

Shamokin Dam Feb. 22 

Williamsport Mar. 23 

SC: Hilton Head 

Feb. 9 

TN: Memphis 

Feb. 24 

TX: DalUs Feb. 23 

Houston Feb. 10,24* Mar. 10,24 

UT; Salt Lake City 

Mar. 14 

VA: Charlottesville 
Charlottesville 
McLean 

Feb. 21 
Mar. 21 
Mar. 9, 23 

WA: BeUevne 

Federal Way 
Seatde 

Feb. 28, Mar. 14 
Feb. 16, Mar. 29 
Feb. 21, Mar. 23 

Wl: Madison 

Mar. 17 

WV: Charleston 
Qarksborg 

Feb. 16, Mar. 16 
Feb. 14 


Seminars begin at 9:00 a.m. and last three hours. 

TLB, Inc. • P.O. Box 414 • Findlay, Ohio 45839 Register Today! 
1-800-822-0444 (In Ohio: 419-424-0422) Seating is limited. 

Ask for Ext. 348 

Get a FREE Delta airline ticket* for 
anywhere Delta flies in the Continental 
U.S. when you purchase a qualifying 
Solomon III General Accounting 
software system**. 

'Some restrictions do apply. Call TLB, Inc. for details. 

"A qualifying system consists of System Manager and General 
Ledger modules plus any tlitce of the modules listed here. Accounts 
Payable, Accounts Receivable, Payroll, Fixed Assets, Inventory, 
Purchasing, Order Entry, Job Costing, Repon & Graph Designer™, 
Database Reporter, External Systems Interface. 

Solomon III and Solomon Series arc registered trademarks of TLB, Inc. 

CIRCLE 747 ON READER SERVICE CARD 



W^Love'hFfyArui It Shows.. 
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PRODUCTIVITY 


■ FRANK J. DERFLER, JR. 


Connectivity 

CLINIC 



Tips on how batch files used on a network running Novell’ s NetWare can make it easier to use 
Lotus 1-2-3 and to track user performance more ^ectively. 


Track log-ins and log-outs on a 
Novell netH'ork using a batch file 

I have found another way to track log-ins 
and log-outs on a network running 
NetWare 2.0. 1 have over 30 users on our 
network, each with his own log-in script. 
These scripts all EXIT to one of six batch 
files. Rather than change all 30 log-in 
scripts in order to add the calling parame- 
ters in the EXIT command, I added these 
two lines to the system log-in script: 

set uiD=%login_name 

set WS#=%p_station 

Then 1 added 

echo LOGIN %HSl% %UID% » f:\ 8 y 8 tein 
\8y8log\lo9.txt 

echo systime » ft\ 8 y 8 tein\ 8 y 8 Xog\log.txt 

to each of the six batch files. 

I use a file called LCXjOUT.BAT to re- 
cord the termination of a session. Howev- 
er, before you create this batch file you 
must rename NetWare's LOGOUT.COM 
to LOGOUT_N.COM. Then create LOG- 
OUT.BAT as shown in Figure 1 . Users of 
NetWare 2. 1 may also be able to apply the 
same principle. 

The otherwise slick NetWare MENU 
program has a bug in the way it handles en- 
vironnjent space. When you run the 
MENU program it loads a new 
shell — similar to what happens in DOS 
when you load another copy of COM- 
MAND.COM. In both cases, any environ- 
ment variables that are already defined are 
copied to the new shell. However, unlike 
COMMAND.COM, MENU does not 

PC 


copy the size of the environment. Thus 
you may get a smaller environment than 
you expect. 

I have a client who uses several CO- 
BOL programs that require setting a num- 
ber of environment variables before start- 
ing a program. They use the SHELL= 
command in their CONFIG.SYS to en- 
large the environment, then use a series of 
batch files to set the variables and run their 
programs. When these batch files were 
converted to be a part of the NetWare 
MENU system, they received “out of en- 
vironment space” errors. The solution is 
clumsy but effective: 

As a part of AUTOEXEC.BAT, or in 
the users’ log-in script, include the lines 

set duinmy= ' ' 
set duinmy2=' ' 
set duininy3= ' ' 

Put as much space as you need between the 
commas to hold the environmental vari- 
ables. Once in the MENU system, you can 
free up the space saved in the environment 
by typing 

set duirany= 
set dummyl= 
set duinmy2= 

Thank you for a very useful column. 

— Michael Merrick; Arm Arbor, Michigan 


The popularity of homegrown Novell log- 
in and log-out batch files proves that many 
folks haven’t felt the ne^ to upgrade to 
NetWare 2. 1 . You will probably see a lot 
more log-ins than log-outs in the tracking 
files. This is because if a user station 
“hangs” or the user just shuts down with- 
out logging out, no LOGOUT record is 
written. Finally, when you save space with 
the set dummy ' ' statements, remember 
that the maximum DOS environment 
string length is 127 characters. 


Good batch files make it easier to 
use Lotus 1-2-3 on a LAN 

I read your column with great interest and 
have noticed several ideas that use No- 
vell’s NetWare to call device drivers. 

We had a similar need to call device 
drivers on our Novell network, especially 
Lotus 1-2-3 device drivers. 1-2-3 has a 
nasty habit of “hanging” a terminal when 
it is called with an incorrect device driver. 
Since we have four different Lotus config- 
urations on our network (B/W, color, 
composite, and high resolution), employ- 
ees were constantly “hanging” their ter- 
minals by calling the wrong configura- 
tions. It was especially annoying when 
someone “hung” the Novell ELS server 


echo LOGOUT %WS#% %UID% » f:\system\syslog\log.txt 
echo systime » fi\system\syslog\log.txt 
LOGOUT N 


Figure 1 : LOGOUT. BAT writes a record of an ending session and then calls the renamed Novell 
LOGOUT.COM program. 
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workstation, because the entire network 
had to be brought down in order to reboot 
the server. (The network can still operate 
with a “hung” server, but the resulting 
snail’s pace is intolerable.) 

To solve the problem, we used 
NetWare's log-in script to create a DOS 
environment variable called PSTATION. 
This “Physical Station” variable is differ- 
ent for each terminal, but always remains 
the same for a particular terminal . Our log- 
in script is shown in Figure 2. 

Next, we used the Lotus Installation 
Program to create the necessary configura- 
tion files (*.SET files) for each terminal. 
We went to each terminal, typed SET at 
the DOS prompt, and examined the list of 
environment variables. We recorded the 
PSTATION value of each station that was 
assigned by the log-in script. Finally, we 
created a batch file that uses these PSTA- 
TION values to run 1-2-3 with the correct 
driver from any terminal. The batch file is 
called L.BAT and is shown in Figure 3. 
This batch file has made life much more 
pleasant in the office. 

As you can see, this file also calls the 
program “Squeeze” (SQZ), which corn- 


map si :=sys ;public\batch 
map s2 :=sys :public 
map s3 :=sys :public\dos 
map s4:=sys: 

COMSPEC=S3 ; COMMAND . COM 
SET PSTATION=P_STATION 
SET USER=LOGIN NAME 


Rgure 2: The log-in script used to create the 
DOS environment variable, PSTATION. 


ECHO OFF 

CLS 

CD \LOTUS 

SPOOL Til NB FF > NUL 




IP %PSTATION% 

ss 000000000014 

SQZ 

123 

BW 

IF %PSTAT10N« 

000000000016 

123 

HIRES 

IF %PSTATION% 

— 000000000002 

SQZ 

123 

COMPOS 

IF %PSTAT10N% 
SPOOL NB TI-1 
CD \ 

«« 000000000015 
NFF > NUL 

SQZ 

123 

COLOR 


Rgure 3: This batch file calls the correct Lotus 
1 -2-3 video driver along with the Squeeze 
program, which compresses 1-2-3. 

P C 


presses 1-2-3 files. Squeeze will not work 
in 1-2-3 high-resolution mode (90 x 38) 
because high-resolution mode uses graph- 
ics rather than text. Our smart little batch 
file knows not to run the Squeeze program 
with the high-resolution terminal. 

This batch file also uses the SPOOL 
command to automatically send a form 
feed after each printout. This is necessary 
to ensure that one person’s page will com- 
pletely leave the printer before the next 
person’s page begins. 1-2-3 does not auto- 
matically advance to the next page after a 
printout, so users often print on the bottom 
of each other’s work. The SPOOL com- 


■ NetWare' s\og-'m 
script can create 
DOS environment 
variables allowing 
applications to perform 
differently for 
different users. 


mand corrects this problem. At the end of 
this batch file, another SPOOL command 
turns off the extra form feeds, so that blank 
pages are not constantly printed from other 
applications. 

NetWare's log-in script can also create 
DOS environment variables allowing ap- 
plications to perform differently for differ- 
ent users. Our log-in script sets the envi- 
ronment variable USER to equal the user’s 
log-in name. Therefore, applications can 
run differently for different members of 
our office. For example, Julie needs to use 
the Formtool program with files in her own 
large subdirectory called \FORM- 
TOOLNJULIE. When anyone else uses 
Formtool, he uses the general office sub- 
directory called \FORMTOOL\OFnCE. 
CHKUSER.BAT in Figure 4 checks the 
USER variable and sets the appropriate 
subdirectory. This batch file also uses 
PSTATION to determine whether the 
workstation is B/W, color, or composite. 
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ECBO OFFCL8 
W: 

IF %USER% JULIE CD \FORMTOOL\ JULIE 

IF NOT %U8ER% » JULIE CD \F0RMT00L\0FFICB 

P: 

CO \F0RMT00L 

IF %P8TATION% » 000900000014 FORMTOOL /K /M»H Ml 
IF %PSTATI0I1% 000000000016 FORMTOOL /N /H>M Mt 
IF «PSTATION% •• 900000000902 F<»MTOOL /N /N>B Ml 
IF «PSTATION% «• 00000000001S FORMTOOL /H /M«C Mt 
Mt 

CD \ 

Ft 

REM TEMPORARILY POINT M: THEN RESET TO ROOT DIR. 


Figure 4: CHKUSER.BAT checks the identity 
of a u-ier, sets the appropriate drivers, and 
changes to the appropriate subdirectory. 


Of course, more than one person can be 
logged in as Julie at one time, if de- 
sired. — Mark Paley; Albany , New York 

These are well-explained, integrated ex- 
amples of the use of PSTATION to set 
drivers. Keeping users in the right subdir- 
ectory for a specific application is a head- 
ache that can be soothed with the tech- 
niques shown in CHKUSER.BAT. You 
can do all this so the end users don’t even 
know they’re on a network. 


Productivity Tip 

The ability oi NetWare, VINES, PC LAN, 
and the various flavors of LAN Manager to 
internally bridge two to four adapter cards 
is valuable but often overlooked. You can 
gain distance, improve performance, and 
save money by internally bridging similar 
or different network adapter cards in your 
server. 


Network Your Questions 

Connectivity Clinic gives practical solu- 
tions to networking problems of all types. 
We’ll pay $50 or more for tips we print, 
plus an extra $25 if you .submit your letter 
on-disk. Please include a printed copy. 
We’ll gladly answer questions at no 
charge, but we cannot answer letters per- 
sonally. Mail contributions to Connectiv- 
ity Clinic, PC Magazine, One Park Ave- 
nue, New York, NY 100 16 or upload them 
to PC MagNet (to join, see the “By Mo- 
dem” sidebar in the Productivity section). 
Y ou may also contact Frank J . Derfler, Jr. , 
via MCI Mail (use Derfler’s box named 
CONNECTIVITY CLINIC). iJg 
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PC Magazine’s EWrect Marketing 

Connection and Services 



You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 


The following 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through 




For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 


. 


•Stare h Study, July 19B6 



USA * FLEX Has Quality, Name-Brand Products 

at UNBEATABLE PRICES!! 


MAGNAVOX 

14" EGA MONITOR 


Model 9CM043 

• 15" Viewing area 

• RGB & TTL separate 
inputs 

• Mode 1: 16 colors at 
640 X 200 resolution 

• Mode 2: 64 colors at 
640 X 350 resolution 




$339 


'_f- 




SAMSUNG 


SYNC MASTER 

•.31 dot pitch 

• Tilt 'n swivel base 

• 800 X 560 resolution 

• Non-glare screen 

• CCA - 16 color display 

• EGA - 16 color display 

• VGA, PGA - Any colors 

• IBM CCA, EGA, VGA and 
PGA compatible 

• RGB analog and TTL 
inputs 


MONITOR 



$429 


QpLOR\DO 

40MB TAPE BACKUP SYSTEM 



INTERNAL $299 

EXTERNAL $399 

-•Requires DC2000 Data Cartridges »- 

SONY QD2000 Data 
Cartridge $17.49 

60MB Backup System Available 


PRINTERS 

EPSON LX-800 80 column . $188 
EPSON LO-SOO 80 column . $298 
EPSON LO-850 80 column . $518 
EPSON FX-850 80 column $338 
EPSON EX-800 80 column $399 
EPSON LO-950 110 column $588 
EPSON FX-1050 136 column$449 
EPSON LO-2550 136 column $918 
EPSON DFX-500136 columnCALL 

HEWLETT-PACKARD 8RAND 
TONER CARTRIDGES each $86 

HEWLETT-PACKARD INKJET 

CARTRIDGES for 

DESKJET PRINTER $16.95 

LASER PRINTER CALL 


WESTERN DIGITAL 

20MB Hard Drive Kit 

cables 
and 

controller 
Included 


$239 



UNISON 600 

600 WATT UNINTERRUPTABLE 

POWER SUPPLY 


• 6CW WATT continuous power sup- 

ply • Remote-on capability • 

Phone 

surge suppressor • Recessed light 
bar • Total power available 14(X)VA 

$499 


MODEMS 


With communication Software 

“TIDBIT" 2400 BPS 
INTERNAL 

$99 

"TIDBIT" 2400 BPS 
EXTERNAL 

$119 

"Smalltalk" 4800 bps 
INTERNAL 

$299 

"desktalk" 4800 BPS 
EXTERNAL 

$339 


FAX MACHINES 

SHARP F0220 ^949 

SHARP F0420 $1298 

MURATA M-1200 $699 

MURATA M-1600 $899 


MONITORS 

SAMSUNG 14" RGB $235 

SAMSUNG 14" EGA $349 

SAMSUNG 14" VGA $375 

MAGNAVOX 13" EGA ^9CM043 $339 
MAGNAVOX 13" RGB #CM8762 $235 
MAGNAVOX 13" VGA I9CM062 $369 

NEC 14" MULTI-SYNC II $579 

ZENITH 14" FLAT 

TENSION VGA |1490 $629 

SAVE ^20 on Any Monitor 
and Paradise video card 
comblnatlonll 


Panasonic 

PRINTERS 

KX-P1091i $175 

KX-P1124 $335 

KX-P1524 $515 

KX-P4550 $1479 



PARADISE VIDEO 
CARDS 

P 

MONO /COLOR CARD $99 

BASIC EGA $169 

MONOCHROME EGA $159 

AUTOSWITCH 480 EGA . $189 

VGA PLUS $259 

VGA PLUS 16 $309 


A 



135 N. Brandon Drive, Glendale Heights, IL 60139 
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EPSON 

WHEN YOITVE GOT AN EPSON. 
YOirVEGOTALOT Of COMPANY. " 



















\aQ®- 
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LO-2550 

• Wide carriage, 24-pin impact 
dot matrix printer 

• 136 coiumns 

• 333 CPS-draft, 111 CPS-LQ 

• Buiit-in 7 coior printing 

• Bi-directionai iogic seeking 
printing 


LO-850 

• 24-pin dot matrix printer 

• 80 columns 

• 264 CPS draft, 88 CPS LQ 












EX-800 


*S/ 






r\ea^ 


9-pin printhead 
80 coiumns 

300 CPS-draft, 60 CPS-NLQ 
Parallel and serial interface 


LO-1050 

• 24-pin printhead 

• 136 column 

• 264 CPS-draft, 88 CPS-LQ 


‘»Cg) 






lq . 

•24., 




Soo 




■/V 


60 




er 


cps. 
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Our Prices Are So Low we Can't 

Print Themlll 



* CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY — 9 TO 2 SATURDAY * 

800 - 872-3539 

FAX# 312-351-7204 Customer Service and Technical Support Number 312-351-7172 


omoHMC mranUTlON: mwi u m ORDM $100. snipping and handling additional. Masterx:ard. visa and prepaid orders accepted. No surcharge for MasterCard or Visa. 
C.O.D. orders under S500 add S5.00 special handling charge. C.O.D. orders over SSOO add S10.00 special handling charge, we ship to the so states, apo. fpo, ak and hi 
orders add an additional 5% to the total order to cover PAL and InsurarKe. All returns must have prior authorization from our Customer Service Department (312- 
351-7172). Unauthorized returns and refused shipment subject to a 20% restocking fee. All prices and specifications are subject to change without notice. 


C IRCLE 105 ON READER SERVICE CARD 
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SAVE 50% or more with our National Computer ^c^/SOAS' brand products 


NATIONWIDE 

1 - 800 - 292-6272 

MARYLAND 

1 - 800 - 442-6272 



9566 Deereco Road • Timonium, Maryland 21093 


QUALITY 

SERVICE 

PRICING 

BUY DIRECT FROM 
THE MANUFACTURER 


MARYLAND LOCAL 

561-0200 

All of our ribbons are manufactured to 
exceed your original equipment manu- 
facturers specifications. 



NCRC GUARANTEE 

We will never, krwwingly. (iisdppoint you If for any reason your 
purchase does nof give you complete sahsfaction. the full 
purchase price will be choerfulfy refunded immediately upon 
return of the merchandise 

We have always behoved that rto sale is complete until the 
customer has received total satisfaction from our products 






COLORS . . . BLUE — GREEN — PURPLE — RED 
Nylon Only 


STOP THROWING AWAY 
YOUR DOLLARS 

$ $ $ 

We manufacture our products w.th the 
finest matrix inks, premium high den- 
sity nyton, precision engineered plas- 
tics and "Rem " air refrigerated loading 
equipment. 


CARTRIDGE RIBBONS (NYLON) 

No. Description Price (ea.) 

289 Alps 2000 $4.95 

050 Anadex 9500/9600 3.95 

180 Apple Imagewriter II 4 color 10.95 

114 Apple Imagewriter/DMP 3.25 

102 Brother Ml 409 5.05 

127 Brother M1509/1709 5.75 

131D Burroughs B-9246-3/6 5.45 

104 Canan A-1200 4.95 

113 Centronics 150/152 2.45 

109 Centronics 350/351/352/353 9.35 

112 Centronics 704/705/753 4.95 

118 Citizen LSP 120D/180D 4.95 

169 Citizen MSP 10/20 2.75 

167 Citizen MSP 15/25 3.85 

123 Comrex 420 7.55 

114 C. Itoh 1550/7500/8510 3.25 

120 Data General LP2 6.35 

130 Data Products M-100L/1 20/200 3.85 

131 D Data Products B-300/600 5.45 

137 Data Products B-900/1000 7.15 

135 Data Royal 5000 2.85 

990 Datatrol/LRC MP40 4.55 

135 Data South 180/220/5180 2.85 

160 Dec LA 34/100/210 Letterprinter 3.25 

114 Dec LA 50 3.25 

156 Diablo 1660/2300 Matrix 3.85 

153 Diablo Hytype II Nylon 3.25 

280 Epson EX 800/1000 4.65 

165 Epson FX/MX/RX 70/80/85 2.75 

167 Epson FX/MX/RX 100/185/286 3.85 

288 Epson Lq/500/Lq 800/Lq 850H.D 3.85 

289 Epson Lq 1000 H.D 4.95 

163 Epson Lq 1500 3.25 

281 Epson Lq 2500 H.D 4.95 

175 Epson LX 80/90 2.75 

226 Facit 2301/4512/4514 3.25 

133 Facit 4500/4510/4511/4513 4.15 

135 Facit 4520/4525/4526/4528 2.85 

991 Fujitsu DMPG 9/DX21 00-2200 4.35 

146 Hewlett Packard 2608 20.55 

145 Hewlett Packard 2631A 12.05 

231 Tally 1000/Honeywell 9mm G.P 2.75 

181 IBM 3287/3615 Sil.Dol. Cup/Loop 1.95 

195 IBM 3287/3619 Silver Dol. Cart 2.75 

182 IBM 3288 1/2" Harmonica 3.35 

185 IBM 3776 3/4" Harmonica 3.85 

188 IBM 4201 ProPrinter II 4.15 

176 IBM 4202 ProPrinter XL 4.95 

177 IBM 4207 ProPrinter X24 4.95 

211 IBM 4208 ProPrinter XL24 6.35 

198 IBM 5224 Baseball Bat 15.35 

178 IDS Prism Black 132/2080/2132 3.85 

178A IDS Prism Primary RD/BL/GR/B ...10.75 

178B IDS Prism Process CY/MA/Y/BL ....10.75 


No. Description Price (ea.) 

286 Mannesmann Tally 85 4.35 

285 Mannesmann Tally 86 4.95 

233 MannesmannTally 1000/1200/1600 3.05 

204 Mannesmann Tally 120/160 3.35 

205 Mannesmann Tally 140/180 3.85 

200 NEC 5500/7700 Nylon Cart 2.75 

114 NEC 8023 PC/8024 PC/8027 PC 3.25 

660 NEC Pinwriter P1/P2/P6 3.95 

661 NEC Pinwriter P3/P7 4.35 

662 NEC Pinwriter P5 H.D 4.35 

663 NEC P2200 H.D 6.05 

209 Okidata 182/183/192/193 4.35 

206 Okidata 292 5.35 

208 Okidata 293/294 6.15 

217 Panasonic KXP 1080/1091/1092 6.90 

226 Radio Shack DMP 400/LPVI 3.25 

235 RadioShackDMPi00/LPVll/TRS80LPll 4.35 

282 Radio Shack/DMP 130 4.15 

282 Seikosha SP800/1000 4.15 

261 Star Micronics NB/NL/NP/NX 10 3.95 

264 Star Micronics NL/NP/NX 15 5.75 

266 Star Micronics NX1000 5.45 

262 Star Micronics Radix 10/SR 10..' 3.95 

263 Star Micronics Radix 15/SR15 4.55 

290 Star Micronics SD10 4.15 

291 Star Micronics SD15 4.55 

135 Telex 287D/287D2 2.85 

242 Texas Instruments 850/850XL/855....3.45 

243 Texas Instruments 860/860XL/865....3.55 

245 Toshiba P321/P351 3.45 

245 Toshiba PI 340/P 1350/P 1351 3.45 

246 Toshiba P321SL/P341SL 5.05 

135 Tritel 2.85 

131D Univac 0789/0790 5.45 

CARTRIDGE RIBBONS - FILM 

(correctable / multi-strike) 

306 BrotherEM60/100/200 Corr 3.85 

307 Brother EM200 HR15/25/40 M/S 4.15 

227 CPT Rotary 8/9 M/S 3.25 

158 Diablo Hytype II M/S 2.45 

317 Diablo Xerox Memorywriter 3.85 

334B Epson DX 10/20/35 M/S 4.85 

168 Facit 4560/8000 Corr 5.25 

1 960EM-IBM521 8/521 9 Displaywriter 

M/S OEM 12.35 

222 IBM 6240 M/S 1.95 

8120EM-IBM Quietwriter N/C 12.05 

740 IBM Wheelwriter Corr 3.85 

730 IBM Wheelprinter M/S 8.65 

320 IBM Selectric II H.Y. Corr 1.75 

2020EM-NEC2000/3500/8800FlipM/S 12 75 

201 NEC 5500/7700 Spinwriter M/S 2.75 

"CALL US FOR VOLUME 
DISCOUNT PRICING" 


No. Description Price (ea.) 

303 Nakajima Corr 3.85 

304 Nakajima M/S 6.05 

334 Olivetti ET 201/121 Corr 3.35 

334B Olivetti ET 121/351 M/S 4.85 

222 Qume I/Sprint 3/5 M/S 1.95 

223A Qume III Quick Load 2.65 

219 Qume IV Sprint 7,8,9.10,11.12 M/S ..3.25 

227 Ricoh 1300/1600 M/S 3.25 

251 Wang System5581/6541M/S Matrix ..3 25 

TWIN SPOOL RIBBONS - NYLON 

445 Burroughs 9245/9247 5M 17.55 

453 CDC 100/200/300 5.25 

450 Centronics 100/300/500 4.15 

453 Data 100/300/400 5.25 

454 Decision Data 6807/6811/6814 7.65 

455 Dec writer LA 30/36 2.75 

456 Dec writer LA 120/180 3.85 

480 Facit 4540/4542 Black 4.05 

462 IBM 3262/5262 5.45 

465 IBM 3525 T/S 3.35 

463 IBM 5211 4.15 

464 IBM 5225/5250/5280 15.95 

470 Okidata 80, 82, 92, 93 1.35 

471 Okidata 84, 94 2.75 

467 Printronix 150/300/600 5.45 

955A Seiko Universal Black/Red 1.15 

470 Star Micronics Gemini 10/10X 1.35 

455 Texas Instruments 800/810/815 2.75 

456 Texas Instruments Omni 820 3.85 

401 Wang 2221/5521 3.45 

WIDE COMPUTER RIBBONS 

0056P-BST 14"x10 yds 8.75 

0106P-Burroughs 9246 15"x20 yds 17.55 

0156P-Control Data CDC 15"«25 yds 20.65 

0256P-Data Products 2230/2330 

15"x15 yds 15.15 

0276P-Data Products 2400 14Vi"x15yds. ..15.15 

0356P-Documation 1200 15"x20 yds 17.05 

0456P-Honeywell Pru1200 17.6"x22yds. ...20.85 

0106P-Hitachi 15"x20 yds 17.55 

0556P-IBM 1403/3203/4245 14"x20 yds . .14.95 
0656P-IBM 321 1/Documation 17"x20yds..17.85 
0756P-IBM 4248 w/Imposer Strip 

18Vx20 yds 20.95 

0956P-Univac 0770 15"x55 yds 39.65 

nQ7fiP-l Inivar 0778 1.Sy."x?0 vds 17.65 

LASER PRINTER SUPPLIES 

92285A-Cannon/Hewlett Packard 

Laser Cartridge 97.95 

92295A-Cannon/Hewlett Packard 

Laser Jet II Cartridge 97.95 


"Prices subject to change without notice. 


‘This is only a partial list of out products, circle 344 on reader service card *S5.00 shipping and handling charge on all orders under $50.00 

Over $50.00 actual freight is charged. 

See why corporations such as General Motors, Mobil Oil, AT&T, MCI, Eastman Kodak, the entire U.S. 
Postal Service and thousands more are now using National Computer ^2ij8i8£M6 ' brand products 


WE NOW CARRY CANNON/HEWLETT PACKARD LASER PRINTER SUPPLIES. 


Copyrighted materia! 



i 



MS-DOS'* BUSINESS 
SOFTWARE 

(MOST SOfTWARE AVAILABLE 
ins'vorsa" please specify > 

Ability 

Ability Plu* 

Borland Ouattro (1 -2-3 Clona) 

Borland Raflax Workalvop 

Borland Raflax Tha Oatabaaa .... 

Borland Spnni Tna Word Procaasor 

DAC Eaay Accounting (all varaionS) 

DAC Eaay Accounting Tutor 

OAC Eaay Bonua Pacx . 

DAC Eaay Orapn & Matt 

DAC Eaay Light 

OAC Eaay Payroll 

OAC Eaay Payrotl Tutor 

OAC Easy Word II 

dBtaa li 

dBaaa iv 

Daaign CAD 


Eight in One 

Formlool 

Framawort III 

0am Oathtop 

Qam Oaaatop Publishar 2 0 

Oanaric Cadd Dot Plot. Laval 3 . . . 

Oananc Cadd. Laval 3 

Oanaric Cadd 30 

Harvard Graphtca 

iPnni . 

Lotue 1-2-3 2 01 

Lotua Symphony 

Managing tha Markat 

Mtcroaoft Excai 

Mrcroaoft Project . . 

Mwroaoft Word/Speil 

MultiMaia Advantagt II 

Multiplan . 

Nawaroom 

Nawtroom Protataionai 

Pagamakar 3 0 

Pa^Partact 

Paradox 2 0 

Paachiraa Compiata Syatam ll — 

pfa' Pint Choica 

pfa First Pubiiahar 

pta Protaaaronai Fiia with Raport . 

^ Profaaaional Wnta 

mniahop 

Printahop Companion 

Printahop Graphics Holiday Disk 

Prlntah^ Qra^ica Library *1 

Pnntahop Graphics Library t2 

Publish lt< 

0«A 

~ laaalorOOS 

Rightwniar 

Twin Classic (Lotus 1-2-3 Clone) . 

Vanlura Pubirahar 2 0 

VP Expan 

VP Inlo (dBase III Clona) 

VP Planner (Lotua 1-2-3 Clona) . . . 

VP Planner Plus 

Wabstars Haw World Writer 

WordParlaci 5 0 

WordParfaci S O Premium Pack . . . 

WordPartacI Executive 

WordPartacl Library 

WordParlact Network SO 

WordStar 2000 Plus Release 

WordStar Pro Rale aa a S 


MS-DOS 

LANGUAGES/UTILITiES 

AutoSkaich 

Borland Eureka The Solver 

Borland Sidakick — 

Bortsnd SnMhick Plus 

Borland Suparkay 

Borland Turbo Basic Editor Toolbox . . 

Borland Turbo BASIC 

Borland Turbo C 

Borlartd Turbo Lightning 

Borland Turbo PASCAL with eOST/BCO . . 
Borland Turbo PASCAL GrphcsToolbox . 
Borland Turbo Prolog 


OFTWARE 
SALE! 



Borland Turbo Prolog Toolbox 

Borland Turbo PASCAL Tutor 

Borland Turbo BASIC DatabaaaTIbx ... 

Borland Turbo BASIC Editor Toolbox 
Borland Turbo Aaaambtar/Dabugger . . 

Borland Turbo PASCAL Databaaa Tibx 
Borland Turbo PASCAL Editor ToolbOK 

Borland Turbo PASCAL Gamaworks 

Borland Turbo PASCAL NumMaih Tibi 

Borland Word Wizard 

Carbon Copy • 

Copy II PC 

Com II PC Option Board Deluxe 

Crosstalk XVI 

Cruise Control 

Deluxe Paint ll 

Direct Access 

Disk Optimizer ... 

FsstbackSiA 

Faatback Plus 

FontMy 2.0 

Grsmmaiik III 

Laplink Plus 

Mace Liiillliaa 

Microsoft C Compiler si. 

Microsoft Macro Assemblers I 

Microsoft Quick BASIC Compiler 

Microsoft 'C~ Quick Compiler 

Mierosolt Windows 2M 

Microsoft Windows 3M . 

Mirror II Croastsik Clone 

Norton Commander 

Norton UiMiitas 4.S Advanced 

PC Tools Deluxe SO 

Pnnimastar Plus 

Remote 2 

Sideways 

SmartComm II 3.0 

Wonder Plus by Bourbaki .. 

X Tree 

X Tree Pro 

BOOKS 

Taka advantage of our volume discounts and 
save a bundle! Buy any 3 books and earn an 
additional t3 discount. Buy 4 and deduct 34. 
Buy S and deduct S5. etc. 

. S16 


Using 1-2-3. Special Ediin 

C Programmer's Library 19 

C Programming Guide 10 

C Self-Sludy Guide 14 

CADS Desktop Publishing ExpansKMi Guide 10 

dBASE III Plus Handbook 17 

DOS Programmer's Reference 19 

IBM BASIC Handbook 12 

Managing Your Hard Disk 10 

MS-DOS users Guide 2nd Ediiion 17 

Running MS-DOS 17 

Turbo AlSCAL for BASIC ProgrammaiB . ..IS 

Turbo PASCAL Tips. Tricksand Traps 17 

Using 1-2'3 with software 22 

Using AutoCad 21 

Using Dollars and Sense 14 

Using Managing Your Money . . IS 

Using Parattox 17 

Using Ouattro 10 

UsingOIA 10 

Using ^ick Basic 4 14 


Gunship 

Jet 

Kings Quest I 

Kings Quest II 

Kings Quest III 

Kings Quest IV 

Learning DOS 

Leisure Suit Larry 

Managing Your Money 

Mavis Beacon Teaches Typing 

Math Blaster Plus 

Math Rabbit 

Mean 10. Ultimata Goll 

Micro Cookbook 

Microsoft Flight Simulator 

NFL Chaiiango 

Police Ouaat 

Reader Rabbit 

Silent Service 

Spdce Quest 

Space Ouaat ii 

Spall It' 

Teat Drive 

Typing Tulor IV 

Wlwa in Europe is Carman San DiogoT 
Where in U S A is Carmen San Diegoi . . 
Where in World is Carmen San DiegoT . 

Wizardry 

Writer Rsbtxi 


. 32 


MODEMS & RODENTS 

Everex Internal 300/1200 withsoltwara . .079 

Logimousa with aottware. Bus or Serial 75 

Logimousa With Ftrei Publtaher 100 

Microsoft Bus Mouse with software 106 

Microsoft Serial Mouse with software 106 

Willard 0 Ben Combo with Iriends CALL 

Mach III Joystick, each 32 

Joystick, each 24 

Internal 300/1200 w/software 59 

Mouse Pad 6 

Internal 300/1200/2400 106 

Hi-Rea Logimouaa with software. But 94 

Hi-Ras Logimouae with let Publishar, 

Oananc CADD. EGA Paint, ate 177 

Flight Slick 50 

STANDBY POWER SUPPLIES 

Protects against blackouts, brownouts, over and 
under voltage. EMI/RFI. surges and spikes 
250 Watt $289 

300 Wall 409 

500 Wail 519 

600 Wall 659 

i200Watt 1129 


1000M 


'Shipped m 


Using Sprint 

Using Symphony. 2nd Edition 

Using Vanlura Publiaher 

Using WordPerfect 4.2 

Uting WordPerfect 5 

Using WordStar 

WordPerfect Tipe, Tricks 0 Traps . . 


OTHER MS-DOS SOFTWARE 

Atge Bisaler 

Bank Street Writer Pius 

Cenificate Makar 

Chess Master 2000 

Chuck Yeager’s AFT .... 

Deaignasaurus 

Doiiert and Sense . . 

F-15 Strike Eagle 


$26 
59 
. 23 


FLOPPY DRIVES 

360K 5V." TEAC F055B $69 

720K SV TEAC FDSSF 89 

1.2MB SV." TEAC FDSSG 99 

360K 31k- TEAC F03S8 89 

720K 3*- TEAC F035F 89 

1.44MB 3V TEAC F0235HF 99 

HARD DRIVES & 

TAPE BACKUPS 

(All kits coma complale with drive conirollar and caNeil 

SMB Sianar Kil $149 

21 4MB Seagate ST22S BSms fast stepper 209 
32 7MB Seagate ST238 66ms last stepper 299 
42 SMB Sea^ie ST2S1 40ms fast stepper . 399 
65 SMB Seagate ST277 40ms taat stepper .449 

Colorado Memory 40MB Tape ml xf/AT 279 

Oats CartridM apeclly 20MB or 40MB 22 

Adapter Cable lor ext tape replaces drive B 39 

MONITORS 

HIRes TTL 720x248 Specify Green/ Amber $69 

RGB 14' Color 640x200 rMOlulion 239 

EGA 14” Mor e40x3M reeolution ... . . 364 

VGA 14" Multi-Frequency . 499 


PRINTERS & CABLES 

Star NX-IOOO 144cpS NLO. tractor $169 

Star NX-1000 Rainbow Abovew/color 239 

Star NX-15 120cpa. NLO. buffer. 132 col ... 339 
SUr NX-2400 170/S7cps.7K buff . 24 pm . . 339 

CtRCLE 252 ON READER SERVICE CARD 


Star NO-15 180/45CPS $409 

Star NR-10 240cps. 12 6K buff. NLO. tractor 
Star NR-15240CPS 126K bull. I32cl. NLO 459 
SiarNB-l5300cps 16K buff. 132 Cl NLO 
Star NB-2410 216cps. 5K buff .24-wire LO 
Star NB-2415 Same as above but 132 col . . 

Molded 10' parallel cable with thumbscrews 
Panasonic KX-PIO6O1. 60 col/i44cpt 
Panasonic KX-P1002|. 60col/240cps 
Panasonic KX P10911. 60 cot/i92cps 
Panasonic KX-P1 124. 80 col/l92 cps 24 pin 369 

AOD-ONs & ACCESSORIES 

2MB EMS memory brd tor XT. w/OK RAM . . $ 69 
2MB EMS memory brd for AT. w/OK RAM ... 99 

Clone 4-drtve floppy controtlerwith cable 29 

XT I/O 2-noppy. clock/cal. 2-«er, par/game 59 

TTL Hercules graphics with paralltl port 49 

Color QrphcaAdpIr 640x200 w/par port 49 

EGA card 151 

VGA card 2S9 

All 6087 and 80287's m stock Call for price' 

RS-232 molded cable with thumbscrews 10' ... 20 

Cwtronica/Cantronics molded cable TO' 20 

Printer Switch Box. 2-poaition. Centronics 39 

Primer Switch Box. 4-poaition. Centronics 49 

Primer Switch Box. 2-poetion. OB-25 39 

Pnnler Switch Box. 4-poeition. OB-2S 

Vertical CPU startd (Add $9 lor wheelt) 

AST Rampage 2MB EEMS memory board for 

AT wlth512K 

Microsoft Mach 20 Disk Plus 75 

Microsoft Mach 20 Turbo 6)oard 3M 

Microsoft Mach 20 Memory Plus Board 

The Complele Fax Board 

TheCompleie Answering Machine Board . . 239 

The Complete Hand Scanner 169 

BUY FROM US RIGHT NOW 

(Pietsa 'SM me line poni lirsti 
Our invemory is so large It can not ba listed 
completely Please call us if you do not aaa what you 
want Chances are, we neve It or can gat it right 
away Beesusa of the lime lag In msgazins adver- 
tiamg, pncea ara aubtect to change wlthoui notice. 
Our pficee are for maU ordar only We are only 
human, 10 we decline reeponaibiiiiy tor typograph- 
ical errors Wa welcome your company and/or 
perianal checks We use TeleCheck Pleeea loMow 
these TeleCheck regulations The check must be 
drawn on a U S bank and bepayabla m U S. Dollars 
Your check must be bank priniedsnd contain your 
street address |not P.O. Box or APO/FPO) and 
telephone number The signature must exactly 
match the name printed on thacheck II your check 
does not meal theta requirements, allow Ihrae 
weeks chack clearance tune Wa also accept Amer- 
ican Exprtat. MaatarCard. Viaa. Cashier's Checks, 
alectronic funds iransfer. and wa ship COD. COD'S 
and motor fralght ihipmantt may raquire a deposit 
Soma special Items may require a deposit All 
COO'S require cash on dalivery Company arxl/or 
personal chacks can NOT ba accapted in paymani 
of COD shipment Your credit card is not charged 
until we ship your order. Ground shIpptrM charges 
are included on all orders over $100. Add shipping 
to all orders under $100 We do not collect aalea tax 
on orders shipped ouiatda ol Texas Orders pieced 
by 5 PM will be shipped the next day if stock is on 
hand. Your order will ieavebeforewegohome The 
reaponaibiltN of suitability of software resti with ihs 
purchaw Due to tha ctature of the buaineee arid 
product, there ara NO MFUNDS ON BOfTWAM. 
Reasa do not buy aottware from us if you are not 
sure It will work lor you BOFTWAM IB NOT 
NeTUNNABLB. Software aupporl provided bylhe 
manufacturer We will PROVIDE REPIACIMDIT 
ONLY if your diak it detective. If you notify us within 
30 days after delivery of your merchandise Pteaae 
call us for help and inatruciions should you have a 
problem 

GOOD AS GOLD WARRANTY 

We want you to ba happy with your purchase Al 
Items we offer carry the manufacture warranty, 
and any problem you might have in service will be 
handled by his service organization Please call ua 
should you have any difficulty In obiainiitg ser« " ' 
Your aalistaction is our goal and we back li up w 
30 day money-back guarantee (except aonwi 
Wa will be happy to mall you acopy ot the complete 
warranty details on reduesi 


ORDER TOLL FREE 

1 - 800 - 527 - 0347 . 

Mon.Tri 9-7, Sal 10-3 


FREE SHIPPING!^ 

*For orders over $100 


“Serving You Since 1960" 



MONTEZUMA 
MICRO 69SBH 




2544 W. Commerce St. 

P.O. Box 224767 
Dallas, Texas 75222-4767 
Telephone; 214-631-7900 
Facsimile: 214-634-8303 

' 1968 By Wonleruma Micro All righli resxrvM 
Prices •T'O speciiicxiions fubieci lo change wiinoul notice 


i^rlington Computer Product/ give/ you the 
be/t price/ on IBID PC/. . . ond Compoq tool 


IBM PERSONAL SYSTEM II 

Model 30. 20 MB. w/Monitor $1899 

Model 50Z. 30 MB. w/Monitor $2999 

Model 60. w/44 MB and Monitor $3495 

Model 60. w/70 MB and Monitor $3895 

Model 70. w/60 MB and Monitor $4395 

Model 70. w/121 MB and Monitor $5749 

Model 80. w/44 MB and Monitor $4595 

Model 80. w/70 MB and Monitor $5195 

w/Color Monitor add $250 

J^BM XT & AT ■ ■ . , Call for Custom Con//guraf/on^ 


^ COMPAQ 286 

DESKTOP — <12 MHZ) 

1 Drive 640K. 40 MB. 


Mono Monitor $2295 

COMPAQ PORTABLES 

386 Model 40 S5649 

386 Model 100 $6995 

SLT 20 $3975 

SLT 40 $4499 

Portable III 20 MB $3599 

w/40 MB $4175 


COMPAQ 386 ^ 

Model 386S w/40 MB (16 MMZ) $3695 

Model 386E MB (20 MHZ) $3749 

Model 386E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ)S5695 

Model w/110 MB-25 MHZ $7199 

Model w/300 MB-25 MHZ $9099 

COMPAQ DESK PRO 

1 Drive, 640K, 20 MB 

Green or Amber Monitor. . $7895 i 


AST PREMIUM 

286 

386 

10 MHZ. 512K. 1 floppy. 40 MB. 

20 MHZ. 1 MG. 1.2 floppy. 40 MB. 

serial and parallel ports, mono 

mono monitor. 

monitor. $2049 

$3299 


MULTIFUNCTION 

BOARDS 

DPI W/384K $199 

AST 6 Pack w/384K $229 

AST Rampage AT w/512K $389 

AST Hot Shot $355 

Orchid Tiny Turbo $279 

Orchid Twin Turbo $399 

Intel Above Board 286 $369 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced . . . $589 

CHIPS 


64K Ram Chips 

9 for $25 

256K Chips 

each $11 

Compaq 386 1 MB 

$549 

Compaq 386 4 MB 

$1995 

8087-3/-2 

. ... $109/$149 

80287-6MHZ 

$159 

80287-8MHZ 

$229 

80287-10MH2 

$259 

80387-16 

$399 

80387-20 

$499 

80387-25 

$659 ^ 


SOFTWARE 


D Base III Plus $399 

D Base IV $459 

Framework $399 

IBM Displaywrite IV $299 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $109 

Microsoft Word $219 

Mouse Systems Mouse $99 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 5.0 $219 

MODEMS & FAXES 

Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $219 

US Robotics 2400 Int $169 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1299 



PRINTERS 



EPSON 


LX 800 . 

.. $179 

LQ 500 . . . 

$299 

DFX 5000 

. $1349 

LQ 850 .. . 

$519 

FX850 . 

. . $339 

LQ 1050 .. 

$719 

FX 1050 

. . $439 

LQ 950 .. . 

$579 

EX 800 . 

. . $399 

LQ 2550 . . 

$909 


OKIDATA 


ML 320 . 

. . $339 

ML 321 ... 

$469 

ML 390 . 

. . $469 

ML 391 ... 

$639 


393.. 

.$999 



TOSHIBA 

321 S/L / 341 S/L $459/$589 


351 SX . . 

NEC 

. . . $885 

P5200 . . . 

. . $539 

P5300 . . 

. . . $699 

P2200 . . . 

. . $349 

P9XL . . . 

.. $1049 


IBM 

Quietwriter III 

Proprinter II 

Proprinter X24 

Proprinter XL III 

Proprinter XL24 

HEWLETT-PACKARD 


Laserjet II $1699 

Laserjet IID $3149 

1 MG Upgrade $309 

2 MG Upgrade $589 

4 MG Upgrade $1199 

25 in 1 Font $265 


$1199 
. $389 
. $549 
. $599 
. $719 


DRIVES & TAPES 


VIDEO BOARDS 


MONITORS 


Ext. Sy/' forPSII .. $219 
Ext. 1.2 forPSII ... $219 
Toshiba SVg" 720K . $99 
Toshiba 1 .44 . $105 

20 MB Tape $339 

40 MB Tape $459 


SEAGATE HARD DISKS 
20 MB for XT {ST225) . $269 
30 MB for XT (ST238). $289 
40 MB for AT (ST251) . $349 
40 MB for AT (ST251-1)$419 
80 MB for AT $599 


IOMEGA 

Bernoulli Box II Sy/' 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1769 

Bernoulli Plus $3450 


Hard Card 20 MB . 


PLUS 

$529 Hard Card 40 MB . . $649 


ATI EGA Wonder 480 ... . 

ATI VIP VGA 

Compaq VGA 

Everex EGA Autoswitch . . 

Everex VGA 

Hercules Graphics Plus . . 

NEC MVA 1024 

Orchid VGA 

Paradise Autoswitch 480 . 

Paradise VGA 

Paradise Professional 

Vega VRAM VGA 

Vega VGA 


$259 

$269 

$449 

$159 

$239 

$179 

$799 

$289 

$179 

$269 

$469 

$499 

$ 26 ^ 


NEC 

Multisync $579 

Multisync Plus $889 

Multisync XL. 19" $2075 

MITSUBISHI 

EGA $399 

Diamond Scan $499 


PRINCETON 

HX12E . . . $449 Ultrasync $499 


SAMSUNG 

Color/EGA 

^Multisync 


$229/$339 
$439 


Arlington 
^mputer 
"Product/ , inc. 



FOR ORDERS A SYSTEMS QUOTES: 


3025-ES MALMO 
ARLINGTON HEIGHTS. IL 60005 


800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-226-0516 

Prices and Availability Subject To Change Wiihoul Nohce 










AfflCfka/ choice ond Arlington Computor 
Product/ choke 1/ EPSON’ 


/f's not hard to 
underatand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for Immediate 
delivery at very 
competitive prices. 




Epson FX-850 

‘ Narrow-camage 9>pin. dot-matnx pnnter 

• SmartParkI“ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper. 

* With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 

' Exclusive SelecType front contiol panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

■ The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI). 


Epson FX-1050 

• Wide-camage 9-pin. dot-matnx printer 

- SmartPark. ’’ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

' With a standard push feed tractor and single 
sheet fnction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

• Exclusive SelecType front control panel puts 
popular pnnter features and SmartPark 
operations at your fingertips 

• The FX-1050 prints 2b4 characters per second 
(CPS) in high-speed draft mode (12 CPI). 54 
CPS in Near Letter Quality mode (12 CPI). 



Epson LO-500 

• Epson’s 24-pin. dot-matnx technology creates 
true letter quality characters and high-resolution 
graphics 

• Prints 180 characters per secorvj (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

• Automatic single sheet k^ing, standard pull 
tractor and friction feed for versatile paper 
handling 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
and pitch 

• Two resident, letter quality fonts — Roman arid 
Sans Serif 

• New 'shadow' arxf 'outlirie" print modes for use 
with desktop publishing applications 



Epson LQ-850 

• Epson !s 24-pin. dot-matrix technology creates 
true letter quality characters 

• Epson’s SmartPark ' 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
artd pitch 

• 264 Characters per socotkI in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per secorxl in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or Letter Quality mode, the LQ^SO 
runs at a surprisingly quiet 55 d6 noise level 



Epson LQ-1050 

• Epson's 24-p(n. dot-matnx technology creates 
true letter quality characters 

• Epson’s SmartPark " 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second in Letter Quality 
mode for enhanced, high-resdution characters 

• In draft mode or letter quality mode, the L01050 
runs at a surprisingly quiet 55 d6 noise level 

• Exclusive SelecType front contrr^ panel offers 
quick, easy selection of popular typestyles. fonts 
and pitch 




Epson LQ-2550 

• 24-Pin technology creates supenor Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 



• TCoior printing capability is standard. 

• Epson’s SmartPark ' 

• Exclusive LCD SelecType front control panel 
for easy selection of pre-sets, fonts and pnnter 
functior>s. 

• 133 Characters per second pnnt speed in 
Letter Quality mode (12 CPI). 

• 400 Characters per second print speed in draft 
mode (12 CPI). 

• Epson LQ ESC/P ' assures software 
compatibility. 


EPSON 

WHEN YOU’VE GOT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY. ' 


CIRCLE 336 ON READER SERVICE CARO 


Epson IS a registered trademark of Seiko 


/Arlington 

G>mputer 


Call: 


800 - 548-5105 




inr 


3025-E S. MALMO 

ORI IMf-TOM HFIKHTP (I €OOQF 


In Illinois 1-312-228-6333 
Fax; 312-228-0516 






HOURS: 

7 AM to 7 PM Monday-Fnday 

8 AM to 2 PM Saturday 
Call on Sunday 



Visa, MasterCard, Discover 
and American Express 
Accepted 




IBM-NOVELL 
Network Support 
$85IHour 
1-800-634-8215 



COMPAQ 
Laptop SLT 266 
20/40 Mb 
$3800/64200 


m Consultant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


•'--J25 -Colv- 

Model 30-20 Mb Disk 

$1585 

Model 50—20 Mb Disk 

$2390 

Model 50-30 Mb Disk 

$2700 

Model 50-60 Mb Disk 

$3120 

Model 60-44 Mb Disk 

$3200 

Model 70-60 Mb Disk 

$3800 

Model 70-120 Mb Disk 

$5300 

Model 60-44 Mb Disk 

$4250 

Model 80-70 Mb Disk 

$4800 

Model 80-115 Mb Disk 

$5900 

Model 60-314 Mb Disk 

$8200 

COMPAQ 

286 Mod 1/640 K 

$1670 

286 Mod 1/40 Mb-640 K-Monitor $2150 

386 Oeskpro/20 60 Mb 

$5200 

366 Deskpro/20 130 Mb 

$6400 

386 Deskpro/20 300 Mb 

$8500 

386S Deskpro Mod 1 

$2660 

386S Deskpro 20Mb/40Mb 

$3150/3640 

386/25 110Mb/300Mb 

$6600/6900 

Portable II Model 4 

$2500 

Portable III Model 20 

$3400 

Portable Ml Model 40 

$4050 

Portable 386 Model 40 

$5400 

Portable 386 Model 100 

$6800 

TOSHIBA LAPTOPS 

T1000 

$775 

T1200FB 

SCail 

T1200HB 

$2399 

T1600 

SCail 

T3100/20e 

$2800 

T3200 

$3500 

T5100 

$4600 

ZENITH LAPTOPS 

266/20 Super Sport 

$3300 

PACKARD-BELL 

386 System 

$2600 

286 System 

$1200 

8088 System 

$795 

DISC DRIVES 

SEAGATE 20 Mb Kil 

$259 

SEAGATE 30 Mb Kit 

. . . , $295 

SEAGATE 40 Mb Kit XT 

. . . , $366 

SEAGATE 40 Mb (ST251-1) 

$439 

SEAGATE 60 Mb 

..., $639 

TOSHIBA 1 44 Mb Floppy . . 

$125 

PROCOM Ext 5.25’ for PS/2... 

$290 

COMPAQ 1 44 t/3 HT 

$195 

Hsrdcards 

MINISCRIBE 20 Mb Hard Card 

$379 

PLUS 20 Mb/40 Mb Hard Care 

I $535/647 

PROCOM 30 Mb/40 Mb 

$429/519 

PROCOM 45 Mb tor PS/2 

$795 

MAYNARD 20 Mb 

scan 

FAX 

SHARP F0220/F0300 

$950/1159 

SHARP F0420/F0500 

$1300/1400 

TOSHIBA 3010 

$1275 

TAPE 

IBM 6157 for PS/2 

$1350 

IRWIN 40 Mb Int/Ext 

$465 

MAYNARD 60 Mb XT/AT Inl/Ext 

$675/681 

MAYNARD 60 Mb for PS/2 

$899 

MOUNTAIN 60 Mb 

$1199 

MONOCHROME MONITORS 

AMDEK 210/410 

$79/145 

COMPAQ Mono Amber/Green 

$210 

COMPAQ VGA Mono 

$210 

IBM PS/2 6503 

$200 

MULTISYNC GS 

$195 

PACKARD BELL Amber/Grecn 

$85 

COLOR/EQA MONITORS 

AMDEK C600/C722 

$344/435 

IBM PS/2 8512 

$435 

PGS UltraSync 

$500 

SAMSUNG RGB 

$245 

ZENITH 1390 

$405 


VQA/CAD MONITORS 

COMPAQ VGA Color SS20 

CSA 1016 S1779 

HITACH14119 S2260 

IBM PS/2 6513 $515 

IBM PS/2 8514 $1075 

MITSUBISHI 6905/6922 $2330/1934 

NEC MulliSync XL $2070 

NEC Multisync Plus $879 

NEC Multisync 2 $575 

ZENITH 1490 $619 

NETWORK 

NOVELL 

SANTA CLARA Diskless Workstation $631 
WESTERN DIGITAL 3 Node LAN kit 
w/Western Digital software . . . $700 
Entry-level 286 Starter Kil. 4 Users $470 
NOVELL 286 Software w/Keycard $1500 
NOVELL 266 Software V 212 , . $1939 
NOVELL SFT Netware Level I $2120 
NOVELL SFT Netware 
Level II V2 1 . . - , . . $2740 

Nondedicated Netware Software 286 

w/Keycard. ,... $1470 

INTERFACE CAROS 
ARCNET PCI to LANBoard P52 $520 

ARCNET PC1 10 LANBoard . . , $185 

ARCNET PC210 LANBoard $235 

ETHERNET Interface Connector $325 
ETHERNET Plus Board (for 286) $690 
G-NET Interface Card w/cable . $294 
WESTERN DIGITAL 

Ethernet Cards $260 

ACCESSORIES 

ARCNET Passive Hub $80 

ARCNH Active Hub . . . . $469 

Ethernet Terminators $38 

r,srci' tst'i ae/fcrfrad 
antf sapport. 

IBM 

IBM Adapter Card $450 

IBM 6wk Expander _ . . $425 

PC Lan Program , . . . $150 


TERMINALS 

WYSE 50 Amber or Green $370 

WYSE 60 Amber or Green $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker $459 

Auto Cad 10.0 $2200 

COMPAQ DOS 3.31 $89 

DisplayWrite IV ... $290 

IBM DOS 3 3/4.01 $90/110 

IBM OS/2 Standard t o $235 

Lotus 1-2-3 V 2.01 5%/3W $292/299 

Lotus Symphony $420 

Norton AdvaiKed Utilities $75 

Paradox 2 0 $418 

Smartcom IVIII $90/150 


. $225 


Word Perfect 5.0 . . 

LASER PRINTERS 

HP DeskJet $675 

HP LaserJet IVIIO $1675/2999 

HP ScanJet $1075 

NEC LC890 $3244 

PANASONIC KX4450 . . . .$1590 

TOSHIBA PageLaser $2499 

PRINTERS 

Epson 

FX 850 260/84 cps . 

FX 1050 260/84 cps . 

EX 800 300/60 cps .. 

LQ 850 264/86 cps .. 

LQ 1050 264/86 Cps 
LQ 950 . . 

L0 2550 

OFX 5000 

Okidata 
320/21 
390/91 
393 


$345 
$510* 
$459 
$510* 
$745 
$Call 
. $929* 
. $1399 


. $365/477 
$464/635 
$980 


Panasonic 
KX1160I 
KX1191 I 

KX 1092 I 240/48 Cps 

;y2/48:.- 


SAL£S MO QUOTES (Qutiidt Illinois): 1>a00-634-821S 
SHIPPING AND TECHNICAL SERVICE; 1-312-654-4170 
QUOTE A FAX: 1-312-325-4969 

Prices reflect 3% cash discount 


• Corporate and volume purchases 
invited. Call Dick. 

• Lease available. 

» 24 hour bum in on all CPUs. 

» Stock orders placed by 3:00 COT 
shipped same day. 

» 1006% financing available 

» Credit card purchases subject to 
verification. 


• Allow 10 days tor personal 
checks to clear 

• Vi/ire transfer accepted 

• Minimum S500 shipping/ 
handling charge 


» Prices subject to availability and 
change without notice 


Returns subject to restocking 
charge 

Prepay and take 1% discount 
Educational PC's welcome 
* System prices 



KX 1592 180/38 cps 

.... $379 

KX 1595 240/51 Cps 

. . , $445 

KX 1524 240/80 cps 

.... $540 

KX 3131 17 cps LQ 

... $290 

KX 3151 22 Cps LQ 

.... $461 

NEC 


P2200 170/55 24 Wire 

... $339 

8850 55 cps 

$1125 

P5200 

.... $507 

P5300 .. 

. . . $705 

P5XL 290/100 cps 

$829 

P9XL 400/140 cps .. 

. $1025 

Color Option 

.. $116 

IBM 


— V*ri.^r 


Quretwriter III 

.. $1125 

Propnnter III ... 

.... $485 

Proprmter XL 24 

.., $709 

Propnnter III XL 

.... $645 

Toshiba 


321 sn. 216/72 cps 

.... $499 

341 Sa 216/72 cps . .. 

.. $630 

351 SX 350/100 cps .. .. 

.. $1000 


COMMUNICATION/ 

EMULATION 

v PG.*? sruw 5?^ 

IBM PS/2 50-80 5250 Emulation $675 

IBM PC XT/AT 5250 Emulation $675 

AST PC XT/AT 5250 Emulation $575 

IBM PC XT/AT 3270 Emulation . . . . $450 

IBM PC XT/AT 3278/9 Emulation .... $490 

IRMA Board SCail 

US ROBOTICS 1200 Int $100 

US ROBOTICS 2400 Ini $159 

HAYES 1200B Int/SCII $243/282 

HAYES 1200 Ext $277 

HAYES 2400 Ext $419 

HAYES 24006 w/SCII Int $418 

EVEREX 1200 w/SW $75 

EVEREX 2400 Ini/Ext $137/195 

VENTEL ^200/1200■^ $190/228 

VENTEL 2400/2400 Ext $290/380 

MULTIFUNCTION CARDS 

EVEREX MagicCard OK $100 

AST 6 Pack W/384K SCail 

AST Advantage/2 for PS/2 SCail 

COMPAQ 1Mb Memory 386/20 & 20E $650 
COMPAQ 4Mb Memory 386/20 8 20E $2200 


COMPAQ 1Mb Memory 386S 

.. $635 

VIDEO BOARDS 


COMPAQ VOU 

. . SCail 

COMPAQ VGA 

..$419 

GENOA Super Hi Res 600X600 . . 

$175 

GENOA Super VGA , .. . 

$310 

PARADISE Auto Swttch-480 

$195 

PARADISE VGA 

$275 

RP MonoGraphics 

$69 

VEGA Deluxe 

$249 

VEGA VGA 

$275 


8087-1/2/3 $220/149/109 

80267-6/8/10/A $167/22(V259/355 

80387- 16/20/25/SX $450/530/695/405 

ACCESSORIES 


AB Switchbox 

$40 

Keytronics 101 Keyboard 

$100 

Printer Cable 6710' 

$20/25 

6 Outlet Surge 

$25 

MICE 


LOGITECH HiRes 

$95 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH Bus 

$74 

DEXXA Mouse 

$69 

Microsoft Kfouse 

$119 

IBM Mouse 

$75 


CIRCLE 295 ON READER SERVICE CARD 
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1 -800-621 -S-A-V-E 


XT /10 SYSTEM iW THF^ 286/12 SYSTEM 


ct® 




5599 


Intel 8088-1 Switchable from 4,77 
to 10MHZ • 51 2K RAM Expand- 
able to 640K • Dual Floppy Con- 
troller • 1 50 Watt Power Sup- 
ply • Mono/Color Video Graph- 
ics Board • 12" Monochrome 
Monitor • 1 Serial/1 Parallel/1 
Game Ports & Clock -101 
— "AT" Style Key Keyboard • 
FREE 1 Year Warranty. 


• 12MHz Switchable Speed • 51 2K 
RAM Expandable to 1024K • 

1 .2MB Mitsubishi Disk Drive • FDC/ 
HDC Dual Controller • 40MB 
Seagate (ST251 -1 ) Hard Drive • 1 
Serial/1 Parallel/CIo^ & Game Port 

• Color/Mono Graphics Card • 

101 "AT" Key Keyboard • 200 
Watt Power Supply • 12" 
Monochrome Monitor • FREE 
1 Year Warranty 




^ 1 ,579 


Color Systems With Mitsubishi Monitors 


Color Systems With Mitsubishi Monitors 


CGA 

EGA 

CGA 


Color System .... 


$869. 

Color System .... 


$1079. 

W/20MB 

....$1137. EGAW/20MB 

$1347. 


CGA Color System .... 

EGA Color System 

VGA Color System .... 


AMERICA'S #1 COMPUTER WAREHOUSE CLUB*! 


$1779. 

$2099. 

$2229. 



ALDUS Pagemaker 3.0 S518. 

ASHTON TATE dBase IV 465. 

ASHTON TATE Mullimate Adv II 269. 

BLOCK DEVELOPMENT Form Tool 57. 

BORLAND Paradox 2 0 449. 

BORLAND Oualtro 139. 

BORLAND SideKick Plus 135. 

CENTRAL POINT PC Tools Deluxe 40. 

CHIPSOFT PRO 1040 CALL 

CHIPSOFT Personal! 040 CALL 

DAC SFT. DAC Easy AccI 3.0 57. 

LOTUS Lotus 1 2-3 295. 

MERIDIAN Carbon Copy Plus 109. 

MICROSOFT Excel 2.0 309. 

MICROSOFT Windows 386 130. 

MICROSOFT Word 4 0 219. 

MICROSOFT Works 97. 

PEACHTREE Accounling II 158. 

PETER NORTON Utililies. Adv 75. 

PFS Professional Wriie 113. 

PFS First Publisher 74. 

PFS Harvard Graphics 265. 

RIGHTSOFT RightWriter 52. 

SYMANTEC Q&A 3.0 186. 

WORDPERFECT WordpertecI 5 0 216. 

XEROX Ventura Publisher 459. 


[MULTIFUNCTION CARDS 


AST Advantage Premium 512K S427. 

INTEL Above board 286 W/512K 374. 

ORCHID Tiny Turbo 286 259. 

ORCHID Twin Turbo12 359. 

THE'“ Multi L'O P/S G/CLKiCAL, XT 55. 

THE’" Mono Color Card 65. 

THE'" VGAEGA Card 209. 

THE'" AT Multi I/O P/S/G 65. 

THE'" Super EGA 640 160. 


LAPTOPS 


TOSHIBA ^ — i 

T-1200HB ^ » 

$235°o 


COMPAQ Portable III MDL 40 CALL. 

TOSHIBA T- 1 000 Laptop w'5 1 2K 779. 

TOSHIBA T-1200H 2275. 

TOSHIBA T-1200F 1390. 

TOSHIBA T-3100/20 2975. 

TOSHIBA T-3200 3675. 

TOSHIBA T-5100 40MB 4695. 

SANYO Portable III 900. 


AST Premium 286 Model 80 CALL 

APPLE Macintosh Plus. SE, MAC II CALL 
COMPAQ Deskpro 286 40MB CALL 

COMPAQ Deskpro 386 60MB CALL 

IBM PS/2 Model 30-21 CALL 

IBM PS/2 Model 50-21 CALL 

NEC HD. 640K. 2MB. backlit CALL 


MONITORS 


NEC MULTISYNC II 
JC-1402 

$579 


AMDEK 410 MONOCHROME 135. 

MAGANOVOX 14" RGB 263. 

MAGNAVOX 14-EGA 359, 

MITSIBUSHI Diamond Scan 489. 

MITSIBUSHI 1410 EGA 345. 

MITSUBISHI 1409 CGA 249. 

NEC Multisync II 579. 

PRINCETON Ullarsync 16' 875. 

PRINCETON Ullrasync 12‘ 525. 

THE'" 12" Amber Monochrome 76. 


SONY 1302 MULTISCAN 
.26 DPI/TILT SWIVEL 

^649 


MONO & COLOR CARDS 


HERCULES Graphics Card Plus $185. 

THE'" Color Card or Mono 65. 

A.T.I. EGA Wonder 800 X 560 222. 

ORCHID Designer VGA 319. 

PARADISE Auto Switch 480 178. 

PARADISE VGA Plus Card 275. 

VIDEO 7 Vega Deluxe 640 x 480 219. 

VIEDO 7 VGA 275. 


THE™ 2400 

INTERNAL BAUD MODEM 

^99 


HAYES Smartmodem 1200 $285. 

HAYES Smartmodem 2400 424. 

THE'" 1200 Ext Baud Modem 85. 

THE'" 1200 Int. Baud Modem 69. 

THE'" 2400 ExI Baud modem 129. 

THE'" 9600 Int. Baud Modem 369. 

THE'" 9600 Ext Baud Modem 469. 

U.S. ROBOTICS HST 9600 . 630. 


PLOTTERS & SCANNERS 


HOUSTON INSTR. DMP 41 CALL 

HOUSTON INSTR. DMP 42 CALL 

HOUSTON INSTR. DMP 51 CALL 

HOUSTON INSTR. DMP 52 MP CALL 

HEWLETT PACKARD Scaniel 1003. 

PANASONIC FX RS506 Scanner 1199. 

lOLINE PLOTTERS CALL 

SUMMAGRAPHICS (12x12) CALL 


FLOPPIES & DRIVES 


CMS360KEXI PS/2 Floppy $195. 

IOMEGA Bernoulli II 20MB Int 770. 

IRWIN 64MB Int tape lor IBM PS/2 475. 
IRWIN 145 40MB Internal Tape 460. 

MINISCRIBE 3650 40M6 Kit 377. 

MINISCRIBE 3675 60MB HD Kit 420. 

MINISCRIBE 6128 Full Ht 668. 

MITSUBISHI 360K 1/2 Ht Drive 76. 

MITSUBISHI 1MB 3 5- FD 86. 

MITSUBISHI 1.2 MB Floppy 1/2 HI 96. 

PLUS + Hardcard 20 529. 

PLUS + Hardcard 40 649. 

SEAGATE ST.225 20MB Kit 269. 

SEAGATE ST-251 -1 42MB HD 431. 

SEAGATE ST 4096 80MB Full HI 585. 
SYSGEN Bridge File 3.5' Ext Drive 222. 


*Join America's Fastest Growing Computer 
Warehouse Club For As Little As $10 


^ PANASONIC 
1 ^KXP4450 


1160 

1124 

1524 

1592 

1595 


CALL 
.. 322. 
.. 545. 
.. 365 
.. 435. 


EPSON 
LQ 2550^ 

«950ei 


LX800 

FX850 

FX1050 

LQ500 

LQ1050 

NEC 

LC890 

^3186 

P2200 

P5200 

P5300 



.. 190. 
CALL 
CALL 
CALL 
CALL 


529. 

690. 


OKIDATA 

ML 320 340. 

ML 321 477. 

ML 390 477. 

ML 391 645. 

ML 393 949. 

ML 393 Color 1049. 

HEWLETT PACKARD 

Scanjet Package 1379. 

Deskjet 710. 

Laserjet II 1719. 


To Order 


Call 


1-800-621 -SAVE 


clXlt 1-312-205-1300 


Monday-Friday 8:30 AM-6;00 PM Saturday 10:00 AM-4:00 PM 


■ Tech Support 1-312-205-1410 • Major Credit Cards Accepted 

■ Customer Service 1-312-205-1510 • All Prices Subject To Change 

> All Prices Reflect 3% Cash Discount PM0289B 


FAX MACHINES 


CANON 8 850. 

CANON 25 1875. 

MURATA M 1600 950. 

SHARP FO-300 1221. 

SHARP FO-420 1325. 

SHARP FO-220 1010. 

FAX PAPER (pack ol 6) 25. 


W: 


CIRCLE 353 ON READER SERVICE CARD 
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( Leprecard Disk Cards for PC & AT Computers y 

Tandy 1000 MeM 


Lepracards feature Seagate drives, the ackrxxvledged teader in technology and reliability. 
You can use them as the first or second hard disk in your system. Low power consumption 
drives mean less strain on your system. You get a 1 year warranty, unlimited techni- 
cal support & our illustrated installation and user's guide. Models available for IBM 
PC/XT and compatibles ATs and compatibles as well as the TANDY 1000/A/SX/ 
TX/TL/SL 

FREE SOFTWARE: TakeT\wo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multisoft. ^ 

/fllXTIbOr^ 


/ 



MODEL 

LPC 30/40 

LPC 49/28 

DRIVE 

ST138R 

ST157R 

SIZE/PERFORMANCE 

32MB 40ms 

49MB 28ms' 

8 BIT PC/XT TYPE 

$389 

$549 

^16 BIT PC/AT TYPE 

$449 

$599 ^ 


Tal^^wo 

, \ Y 


'Average access speed per partition. Tandy 10O0/A/SXfTX Leprecards add S20. 



TT 
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X Seagate PC/XT Disk Kiisy 



• Pretested & formatted 

• Western Digital short slot controller 

• 30 Page installation guide & reference manual 

• Cables, mounting screws, full & half-height face 
plates 

• TakeTwo backup software. PC MAGAZINE 
“Editors Choice" 

• PC-KWIK cache software by Multisoft 

• 1 Year Warranty, 30 Day Money Back Guarantee 

• Optional: 150 watt, UUFCC approved power 
supply for IBM PC's, $69 


Wav 



TANDY 1000 kits add $20 




20MB KIT $279 ■ V v 

• Seagafe ST225 - 21.4MB/65ms/Half-Height/14.8 

30MB KIT $299 

• Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 

40MB KIT $459 

• Seagate ST251 - 42.8MB/Half-Height/1 1 watts 

• Preformatted into a pair of 21 MB/28ms. partitions 

65MB KIT $499 

• Seagate ST277R - 65.5MB/Half-Height/1 1 watts 

• Preformatted into a pair of 32MB/28ms. partitions 




watts 

watts 


LepreFAX Modems ) 





Sends/Receives from any Group 3 Fax 
Sends ASCII or word processing files 
Prints on standard dot-matrix or laser 

Easy to use Pop-up Menus 
Automated sending during low phone rate 

Portable external plugs into PC/XT/AT serial 

PC Magazine Editor’s Choice 
InfoWorld Pioduct of the Year 


• Seagate Drive with IBM AT rails j cables 

• SpeedStor or OnTirack large drive software 

• Formatted, Partitioned & Tested 

Sae Model Speed Format Capacity Pnce 

HH ST251 40ms MFM 48MB $359 
HH ST251-1 30ms MFM 42MB $449 
HH ST277R 40ms RLL 65MB $439 
FH ST4096 28ms MFM 80MB $599 


Vr-P 
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IBM Model 50Z 

11.2 

1.6 

147.2 

Compaq 386-16 

15.6 

2.8 

319.9 

Shamrock 286-12/0 

15.3 

2.5 

253.3 

Shamrock 286-12/1 

11.8 

1.9 

178.9 


I f I I I I I »M ! I 
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■80286-1 2Mhz 1 wait state (0 optional) 

■8 slot American made motherboard 
■Room lor 1 full and 3 half-height drives 
■220 watt power supply. Award BIOS 
■Serial/Printer ports. Clock/Calendar 
■Choice of 1.2 or 1.44MB floppy drive 
Western Digital 1:1 interleave Disk controller 
-LepreKeys Enhanced keytxiard with tactile 
switches & built-in calculator 
■RAM standard expandable to 1MB. 

1 year warranty • 30 day money back guarantee. 


Complete Systems with Serial/Parallel Ports: 

Monographics Card & Monitor $1049 

VGA Card & Monochrome Monitor $1295 

EGA Card & EGA Monitor $1469 

Orchid VGA Card & Multiscan Monitor $1595 
Orchid Designer VGA Card & 

NEC Multisync II Monitor $1 895 

CIRCLE 184 ON READER SERVICE CARD 


'liul'" 

733AA Lakefield Rd., Dept. P, 

Westlake Village. CA 91361 

To order, or get 

our free catalog, call TOLL FREE 
800-722-AT-XT 
California 
805-373-7847 
FAX 

805-379-9345 

• No extra for Visa/Master/Discover (AMEX add 3%). 

• Prices include UPS surface shipping. 

• Federal Express shipping just $1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & Institutional PO's accepted. 

Call for our FREE catalog. 
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ORDER LINE: 

1 -800-441 -F4Sr 


WordPerfect 5.0 



*215 


List *495 

The most popular word 
processor is now even 
better than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 
much more. WordPerfect 5.0, still retains its 
feel and ease of use that made it #l. Combine 
this with the best support in the industry and you 
can't lose. 


SPECIALS 


TOSHIBA 
T1000 

5749 



The Toshiba 
TIOOO is the' 
perfect second 
PC! It comes with 5 1 2K 
of ram, a 720K floppy drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just *269 and can be set as 
base, expanded, or a non-volitile ram disk. 


Panasonic 

24 Pin 
Printer 


KX-P1124 




Panasonic's new^ 

24 pin dot matrix 
printer gives you more features 
per dollar! It comes with paper parking and 
three paper paths for easy handling. The EZ-set 
operator panel lets you choo.se from five fonts, 
SIX pitches, perf cut and more. Its 1 1 .7" carraige 
is perfect for enveloptes or single sheets in land- 
scape mode. All this and a two year warranty. 


ALPS 
Allegro 24 
Citizen 
120D 
180D 
MSP40 
Tribute 124 
Oiconix 
150P 
Epson 
Fujitsu 
DL3400 
NEC 
P2200 
P5200 
P5300 
LC890 
Okidata 
182 Plus 
320 
390 
393 

Panasonic 

KXP1080i-2 

KXP1091i-2 

KXP1124 

KXP1595 

KXP1524 

KXP4450 

Star 

NX1000 

NX2400 

NB2410 

Toshiba 

P321SL 

P341SL 

P351SX 


PRINTERS 


UST 

FAST 


1 

1 lb 

499 

319 






BOARDS 


229 

145 

AST 

UST 

FAST 

259 

165 

Hot Shot 286 

645 

339 

449 

299 

Six Pak Plus 64K 

210 

119 

599 

429 

DTK 





286 lOmhz M/B 

499 

249 

499 

299 

XT1.2mb FDC 

79 

45 


Call 

Everex 





1200B Int Modem 

149 

69 

995 

549 

2400B Int Modem 

249 

129 



Genoa 



569 

339 

Super EGA Hi-Res+ 

399 

169 

799 

509 

Super VGA #51 00 

445 

239 

1049 

669 

VGA Hi-Res #5200 

645 

359 

4799 

Call 

Hercules 





Graphic Card + 

299 

169 

319 

219 

Intel 



499 

329 

8087-2 

250 

149 

699 

469 

80287-10 

480 

249 

1499 

949 

Above Board Plus 

795 

419 



Orchid 



299 

159 

ProDesigner 

499 

299 

329 

179 

Tiny Turbo 286 

445 

269 

529 

309 

Twin Turbo 12mhz 

645 

359 

749 

419 

Paradise 



949 

519 

Autoswitch 480 

349 

169 

2595 

1499 

VGA Plus 

399 

259 



VGA Plus 16 

499 

299 

289 

159 

VGA Professional 

799 

Call 

499 

315 

Practical Peripherals 



699 

429 

1200B Int Modem 

99 

65 



2400B Int Modem 

199 

149 

749 

459 

Prometheus 



999 

599 

Promodem 2400B 

199 

129 

1499 

929 

Promodem 2400G 

249 

159 


HARDWARE 


The Compiete PC LiST 

Answering Machine 349 

Fax 399 

Hand Scanner 249 

USRobotics 

1200 Baud Internal 149 

1 200 Baud External 179 

2400 Baud Internal 249 

2400 Baud External 279 

Video? 

Fast Write VGA 549 

Vega Deluxe 379 

Vega VGA 499 

V-RAM VGA 899 

LAPTOPS 
Megahertz Modems 

2400B Toshiba 299 

2400B NEC, Epson 
Mitsubishi or Zenith 399 

Mitsubishi 

MP-286LDual 3195 

MP-286L 20mb 4595 

NEC 

Multispeed EL II 2295 

Multispeed HD 3695 

Toshiba 

TIOOO 1249 

T1200F 2099 

T1200FB Backlit 2399 

T1200HB Backlit 3599 

T1600 4999 

T3200 5799 

T5100 7499 

Zenith 


FAST 

219 

249 

159 

69 

89 

119 

149 

335 

Call 

259 

469 


149 

199 

1879 

2449 

1449 

2249 

749 

1369 

1499 

2399 

3359 

3495 

4495 

Call 


Magnavox 

7BM749 VGA 


MONITORS 
LIST 
229 

9CM082 VGA 649 

Mitsubishi 

1409 RGB 399 

1410 EGA 599 

Diamond Scan 1381 799 

NEC 

Multisync II 899 

Multisync Plus 1399 

Princeton 

Maxi 5 389 

Utitrasync 849 

Utitra 16 1375 

Seiko CM 1430 995 

Sony 

1302 Multiscan 995 

1303 Multiscan 825 

Zenith 1490 999 


DISK DRIVES 

Miniscribe 
40MB AT #3650 
Mitsubishi 
40MB AT MR535 22ms 

Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #251 -1 
80MB AT #4096 
Toshiba 


499 

825 

599 

699 

899 

999 

1199 


360K Floppy 
720K 3.5- Floi 
1.2MB 5.25” 
1.44MB 3.5” 


¥iS^y 

Floppy 


119 

149 

149 

189 


FAST 

149 

419 

259 

399 

479 

575 

869 

Call 

489 

859 

599 

659 

469 

599 


319 

399 

267 

287 

349 

449 

549 

69 

79 

79 

99 




Call On Non-Listed Items 


Database 

LIST 


FAST 


SOFTWARE 


DataBase 
dBase IV 

600 

795 

uaii 

379 

449 

Graphics 

LIST 

FAST 

Programming^ 

FAST 

dBXL Diamond 

199 

105 

Deluxe Paint II 

105 

67 

Macro Assembler 

150 

89 

Foxbase Plus 

395 

185 

First Graphics 

129 

Call 

Norton Guides (Specify) 1 00 

58 

Paradox 

725 

429 

Freelance Plus 

495 

Call 

Turbo Basic 

99 

60 

Quartz 

795 

449 

GEM Artlino 

495 

269 

Turbo C 2.0 

149 

90 

RapIdFile 

295 

179 

GEM Draw Plus 

299 

165 

Turbo Pascal 5.0 

149 

90 

Rbase for DOS 

700 

419 

Generic Cadd Level 3 

200 

97 

Quick Basic 

99 

60 

Reflex 

150 

90 

Graph Plus 

495 

299 

Quick C 

99 

60 

oaA 

349 

179 

Harvard Graphics 

495 

Call 

Spreadsheets 


Desktop Publishing 


Perspective Jr. 


Call 

All ways 

150 

82 

Byline 

GbM Desktop Pub. 

295 

175 

Integrated 


Excel 

495 

Call 

299 

169 

First Choice 

159 

Call 

Lotus 

495 

Call 

Pagemaker 3.0 
PFS:First Publisher 

795 

Call 

Works 

149 

89 

Lucid 3-D 

149 

79 

129 

69 

Windows 286 

99 

59 

Quattro 

248 

149 

Publisher's Paintboish 285 

149 

Windows 386 

195 

117 

Utilities 


Ventura 2.0 

895 

489 

Mice 



CoreFasf 

149 

87 

Financial 


Logitech C7 Serial/Bus 

119 

65 

Desklink 

170 

95 

Bedford Integr. Acet. 

249 

139 

Logitech HiRes Bus 

150 

79 

Desqview 

130 

73 

BPI 


Call 

Microsoft Serial/Bus 

150 

95 

Fastback Plus 

189 

99 

Computer Associates 


Call 

Microsoft W/ Windows 

200 

129 

FastTrax 

60 

37 

DAC 3.0 

99 

59 

OmniMouse 

89 

45 

Formtool 

95 

54 

DAC Payroll 3.0 

99 

59 

PC Mouse II Serial/Bus 

149 

82 

Laplink Plus 

140 

77 

Dollars & Sense 

179 

99 

Power Protection 


Norton Advanced 

149 

74 

Managing Your Money 199 

117 

Curtis Ruby Plus 

115 

59 

PC Tools Deluxe 

80 

36 

Peachtree Complete I1 199 

149 

Datasheild 85 

90 

50 

Sidekick Plus 

195 

119 

Turbo Tax 1040 

75 

42 

Datasheild 1 00 

99 

57 

XTree 

70 

34 


Word Processors 



LIST 

FAST 

Ami 

149 

89 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Multimate Adv. II 

565 

247 

Professional Write 

199 

109 

Rightwriter 

95 

49 

Sprint 

195 

119 

Q & A Write 

199 

109 

Webster's Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

60 

WordStar Prof. 5.0 

495 

219 


Call On Non-Listed Items 


TERMS: Most Orders Ship Within 48 hours. No 
Charge for VisaorMa-sicfCard. ShipptneCha^e: 3% 
(Min. $4). Product warranties, offers & claims are 
handled by the manufacturer. All returas arc subject to 
15^ restocking fee. call for RA number. No returns on 
used items. Sorry, no COD's. Pcrsonal/company 
checks delay shipping. Compatibility not guaranleea. 
APO'.s add 115. mccs/avuilablity subject to change. 
AZ orders add 6.79r lax 


For your protection. 
Mailing Address: 


ling 

372 1 B. Grove St.. Phoenix. AZ 85040 
To place orders only call: K(XM4 1 -3278 
To check on an order call: 602-437-8975 


CIRCLE 352 ON READER SERVICE CARD 





Special I 
CompuGUARD 

Anti-VIRUS...$75 
A 0 C 6 M Control ...$128 


Best Buy 

see Floppy Drives 



TO 70% 

\ ^ s ■> <S s ^ ^ 

SINCE 1984 



THE PRIMITIVE WWUOMTiMAN 


PRODUCTS NOT LISTED ... CALL! 

CAD...etC 


PC & MAC 


He\N Orders: 1-800-621-3999 


AST Premium 

286/388 

Call 


Summagraphics 

lUe 12x12 TMtt 

$269 


PRINTERS & LASERS 




Cal 

Canon BJ-130 

669 

Citizen 

Cal 

Diconix ISO 

295 

HP LaaarJat II 

1769 

JDLeSOSariat 

Cal 

NECLC890 

Cal 

Panasonb 1060i-rT)2 . . . . 


1091i-m2 


1124 

314 

1592/1595 


1524 


To*hba321-SL 


341-SL 


361-SX 


Others 



MONITORS 


I AmMi 1280$ Card 639 

210A 87 

I Hitachi 20* SuporSoan 2090 

MitaubiihlOiBrnond Scan 1381 ..477 

MoniormVking Cal 

NECMuliaynoll 565 

MuHlaynoGS 185 

Olhart Cal 

Sarraung Cal 

I Sigma Oaaigni LatarVlaw 

15*SEA|)pla 1198 

19* AT/PC 1499 

15'Maoll 1179 

19*1480 11 1560 

I SonyMullacan1302 650 

MultiHan1303 475 

I Zenith 1490 FlaUcraan 579 


SOFTWARE 


I AutoSkatch^ 59 

BoeingOrsph 169 

I 8y-Une 169 

Cartwn Copy Plus 103 

Clipper 398 

Copy II PC 10 

Corefest 76 

Deo Easy 3.0 58 

I dBne IV CaH 

DesIgnCed 145 

DesUnk 92 

DesqVtew 69 

I Orafix 1 Plus CaB 

Drafbt Ultra Call 

I DraTu 30 Mod 8 Options CaB 

DoBars & Sense 95 

I EasyXtra 54 

I ExoelPC 281 

I FastBack 69 

I FastBack Plus 67 

FormTool 52 


ZENITH 1490 

DRAFIX 

FlatSerssn 

Ultra, 1 Plus or 3D Modulo 

$579 

Call 

DESIGN CAD | 

SMART 

MODEM 1 

standard or 3D 1 

1200Blnl. 

2400Blnt 1 

$145 I 

$59 

$115 1 


SOFTWARE (cont.) 

Freelance Plus 293 

Fox Base Plus 179 

OEM Draw Plus 159 

Generic Cadd 3.0 48 

Generic Cadd Others . . CaB 

Harvard Graphics 255 

In House Acct 107 

King Quest IV 35 

Li«>GnkPlus 74 

Liesure Suit Larry II 35 

Lighting Hard Disk Speedup 59 

lotus 1232.01 CaB 

Lotus Agenda CaB 

Managing Your Money 113 

MathCad2.0 195 

Microsoft Flight Sim 35 

Microsoft Windows 2.0 56 

MS-Dos3.3 95 

Norton Util 4.0 45 

Novell Netware 266 CaB 

PageMaker 3.0 CaB 

Paradox 2.0 Call 

PC Tools Deluxe CaB 

PathMinder4.0 55 

Peachtree Accounting 11 145 

Peachtree Ouere CaB 

PFS: First Choice 3.0 85 

PFS; First Publisher 2.0 67 

PFS: ProlessionaJ File 2.0 Cal 

PFSrPr^essiortal Plan 1.02 51 

PFS: Professional Write 2.0 102 

Plan Perfect 185 

Q8A 177 

Q8A Write 115 

Ouattro 149 

Rapid File 172 

R:BaseforDOS 415 

ShipMate^** (ups Manifest) 199 

SideKickPius CaB 

Smart Sysmen 416 

Sprint 115 

Tops 101 

Turbo Basic 62 

Turbo C 92 

Turbo Pascal 57 

Ventura Publishing 2.0 458 

VersaCad 8 Ubraries CaB 

Windows Call 

WordPeHect5.0 213 

XTree 33 

XTreePro 58 

XTreeNel Call 

DIGITIZERS & PLOTTERS 


Calcomp 1023-QT 


1043-GT 


Drawing Brd 12x12 16-Btn . . 

...369 

Entar Swset-p 600 


Houston Instruments 


DMP 41/42 


DMP 51MP 

..3550 

DMP 51 



HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(nplacing Tigor Tabtol) 
4-Btn Cursor, 1-Btn Pan 
8 Uouss Emulator. 

$349 


DIgitiiare $ PloUert (cont.) 

OMP 52MP 2600 

DMP52 2300 

DMPS6A 3800 

OMP 61 2690 

OMP 62 3990 

MP Option* Cal 

Hitachi PumaTab (10- Yea; Warranty) 
PumaPro 12i(12.4btn,Pen.SW . .349 

PumaPro 12x12, 12btn,SW 369 

iolne Cal 

J0L8S0S*tias Cal 

Kurla IS 12x12 285 

1812x17 466 

Summagraphics 12x12 Plus 329 

18x12 Prow/4 Butt$ Stylu* . . . .559 
Mac Bit Pad 12x12, 4But.Sly ...269 


•1000 

$779 


HELPERS 


Logical Connection 256/51 2k ....Cal 

Others Cal 

ScanMan 155 


WANTED 

Original Programs - utilities, 
applications, etc. Earn 
royalilies in just 90 days. 
Mail or Fax your into to altn; Bill. 
MS-OOS $ MAC compatible only. 


MITSUBISHI . 

ATIOUbDIskl 
23 ms 


DlamondSean 

$477 


$379 


VENTURA 

PAGE- 1 

PUB 2.0 

MAKER 1 

$457 

Call 1 


PANASONIC 

10911^02 1124 


$179 


Call 


SCANNERS 

SeanUan or Complats PC 
HandSeannsr 

$V55 


DRIVES, MODEMS & FAX COMPUTERS 


Fujil*u3.S‘720k0rive 84 

MiUubishi AT 40/64 Mb Hard Orhre 

1/2 hi . 23m* 379 

Poruuonic FAX Board 689 

Seagate ST225w/card 260 

ST23830Mbw/card 285 

Sharp Fax UX-140 $ Phone .... 969 
Smart Modem 1200B int w/*w .... 58 

2400Blntw/*w 116 

TeaoO.S* 720k Drive 79 

3.5* 1.44Mb Orhre 95 

5.25* 360k Drive 75 

5.25* 1.2Mb Drive 87 

US Robotic* Cal 

BOARDS & NETWORKS 


AST Premium 

286 Model 80 1349 I 

286 Model 140X 2096 

386Model300 2476 

MI*ubi*hiMP2e6L Cal 

NECMuliapaad 1079 

MuliipeedELII 1423 

Multiapaad HO 2209 

To*hba Laptop* Cal 

T1000 779 I 

Zenith Laptop* 

SuperSporl-Oual 1670 I 

SuperSportZOMb 2357 

SuperSport 286 20Mb 3298 

SuperSport 286 40Mb Cal 


3-Com Etherlink Cal 

Adage AO10/4 Cal 

ADIO/OL Cal 

ArcNet Cal 

Arti*l Cal 

AST Cal 

ATI EGA Wonder 168 

VIP VGA 248 

Copy II Opt Board DIx 85 

EtherNal Plu* Cal 

Genoa VGA 760x1024 370 

Hetcule* Graphics Plus 169 

lnt*IAboveBoard286/512k 359 

AbovsBoard PS 266/51 2k .... 388 
Paradise EGA 460 Cal 


Intel 

coprocessors 

Genuirte 8 New 

8087-2 

...132 

00267-8 


60267-10 


60387-16 

...CU 

00387-20 

...Cal 

80387-25 

...549 

80387-SX 

...398 

80C287A dor Laptops) ... 



MOUSE 


V(3APIu* 




VGA Plus 16 

.. Cal 

Logitech C7 Serial or Bus . . . . 

.... 64 

VGA Pro 


C7 Clear Mouse 8 Paint . . . 


Sigma Design* VGA 


HiRez Bus 


Tops Flashcard 


Bus 8 Paint 


Verticom 


Serial 8 Publisher 


Video 7 Vega Deluxe 

,. 177 



V-Ram 




Vega VGA 


OPTICAL 








OptiOriver Kit 

...525 


Pre-^pproved P.O.'s are welcome. Prices reflect cash discount and are subject to change vnthout notice. Product com* 
patbiBty, warranties, 8 olaime are responsibility of manufacturer only. All reftjrns are subject to a restockir>g fee. Per- 
•onal/Conpany che^ delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 

Cal (002)661-1090. 


It PAYS to 
BUY- MHI ! 

Service You 
Expect !! 

Volume Bids 
Wecome! 

VISA 

MASTERCARD 

PO'a 

Just Call First. 


40 rra equhr. lor most optOriva* 


DataBase Special 

dBase IV ...455 
FoxBase Plus ... 179 
Paradox ...429 
Rapid File ... 175 
Rbase for DOS ... 415 
Q8A.„177 
Ouattro ... 149 


MHI Warehouse, Inc. 

8129 N. 35th Ave. tf2-306\ 
Phoenix, AZ 85051 

New Orders: 

1 - 800 - 621-3999 

Order Info: 602-997-8877 

Fax; 602-943-3833 


CIRCLE 387 ON READER SERVICE CARD 


CopyrightaO material 






lameco 


ELECTRONICS 


aiDGITECH 

ScanMan and 

3 Button Mice 
for 

IBM PC/XT/AT 

ScanMan oftera a tuH 

4 incti Mndow at 
400dp* resolution 
Scan photos, logos, 
drawings, etc Can be 
used with today's most 
popular applications. 


SCAN ScanMan Scanner . . . . $199.95 
MSER }-Buflon. Stnal Moum. . . . $99.95 
MBUS 3-8u(ton. Bus Moum m'boerd $99.95 


Jameco 
IBM PC/XT/AT 
Compatible 
Motherboards 

• AMI 

BIOS ROMs 
included 


• QUALmr PRODUCTS 

• COMPETITIVE PRICING • PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 
415 - 592-8037 415 - 592-8121 


iyiMc 



SCAN Ptctured 



JE3005 PIcturad 


JE1001 4.77/8MH2 (PC/XT) $89.95 

JE1002 4.77/10MHz(PC/XD $109.95 

JE3005 8/12MHZ (AT) $329.95 

JE3010 8/16MHzNEA7Board(A7) $469.95 

Intel Inboard 366/PC and SALE! 
Above 
Board 
PLUS 

moosrd 3S6 only. * 

■ UpgrwM your XT 
to t 386 tor toMSisn $1,00000 ■ Exptnd to 2 m*esl>ytM 

■ 80387-16 tnaHi co-procesaor capabUtly • Ums or>iy a 
smgla tiol ■ S-year rasiranlv 

IB1200 Inboard 386/PC «/l MB RAM $899.95 
MB4320 Above Board 286 PLUS .... $429.95 

wKhSITKRAM 

MB4420 Above Board 266 PLUS mulS- $529.95 

lunco. bow. ..tth 512K HAW 

2400/1200/300 Modems 

Datatronics 

• HavescommandcomiMl- 
Ibte • Bail 103/212A con*, 
patible ■ Auto-dial/aulo- 
anawer • FCC approved 
1 -year eerranty • tooudet 
MaxMtie Communication 
Soflmere (excapl 1200P) 

1200P 1200400 Bawd ItoehaT Mp Jam. S M.BS 

1200H 1200400 Baud MMnwl Modem- ... $ BB.BS 

2400H 2400/1200400 Mwnal Modem S129.B5 

1200C 1200400 Baud brtamal Modem. . . . S M.BS 
2400C 24004200400 External Modem SIM.BS 

Jameco IBM PC/XT/AT 
Compatible Keyboards 




JEIOIOI 

JE1015 standard AT layout p(T/AT) . . $59.95 
JE1016 Enhanced leyoul (XT/AT) .... $69.95 

RAM, V20 A Intel Math Coprocassors 


’4184-1M 

*41286-100 

*41286-120 

*41268-180 

UP07010I-5 

UPD7010e-8 


80367-18 

80387-20 

*5110008-10 


66.636x1 (ibOnai $2-90 

262.144x1 tlOOnal $12.48 

262 144x1 |l20nt) 911.M 

262.144x1 llSOntl .$11.48 

iSMHrl V20CNP (Raplacea 60e8t . . . $7.48 
(SMHDVTOCMp 

(Raplecet 8066 or 6066-2) $848 

Mam Coprocaeaor PC/XT and 

CompabbMe iSMHri $158J5 

Main Coprooaaaor AT and 

Compatibtoa (10MH» $27806 

Mam Coprocaeaor 386 (16MHU . . . $438.86 
Mam Coprocesaor 386 120MHZI ... $580.88 
1.048.576x1 (iQOne) $32.88 


AEtteaseSATCompadblB 
16MHX and 20MH* Motharboards 


■ Expandable to 2Me(Zero-Kinclud«j), 
ol 32-bN RAM tvWi axpaneton board 
(ineiiided) 

' Exp«id an addWenal 8Me iiatog the 
JE30M (belets Zero4( included) 

’ XT tootprlnt-AT compsUble 

■ 80387-1S/20 capability 

■ BuM-in set-up end dtognoetico 

■ Includos AMI BIOS ROMs 
• One yaar warranty 



JE302S PIcturad 


JE3020 16MHz 80366 AT Com pat. Mothertx>ard $1199.95 
JE3025 20MHz 80386 AT Compat. Motherboard $1499.95 

JE3030 6MB (Zero-K) Daughterboard $249.95 


IBM COMPOTBLE DISPLAY MOMITORS 


12” Amber Mono^rome - 

TTL Input. High Resolution (PC/CT/AT) 

AMBER $99.95 


14” RGB Color — CQA Compatible 
Amber/Green/Cdor Switchabie. 640 x 
200 Resolution (PC/XT/AT) 

CTX2410 $279.95 



14" EGA Color - EGACGA Compat. 720 . 350 Max. Raaonmoo (PC/XT/AT) 

TW5154 $399.95 

OC1478 - 14" VGA Monitor $449.95 


TM5155 - 14" Multiscan Color. $549 . 95 $499.95 


EQA/VDA MONITOR AND CARP SPECIALS 


1 4" EGA Monitor and EGA Card - EGA compaiibia. 720 x 350 Max 
Resolution - displays up to 1 6 colors (PC/XT/AT) 

JE1059 SAVE$4a00l. $519.95 

1 4" VGA Monitor and VGA Card - cx; 1 478 vga Monitor ano Orcoid 
VGA Cara (PC«T/AT) 

JE2055 SAVe970.00L $649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Graphic 

Display 

Cards 



JE1050 

Mono Graphics Card w/Printer Ryrt (PC/XT/AT). . . 

. . $59.95 

JE1052 

Color Graphics Card w/Printer Ffort (PC/XT/AT). . . , 

. . . $49.95 

JE1055 

EGA Card W/256K Video RAM (PC/XT/AT) 

. $159.95 

JE1071 

Multi I/O w^ Drive Cgntroltef 

and Mono Graohica (TC/^ 

$119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial. Gama. Parallel Printer 

JE1060 Ffort and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Half Card (PC/XT) 

. . $29.95 

JE1062 

RS232 Serial Half Card (AT) 

. . $34.95 

JE1065 

I/O Card with Serial. (Same and 

Parallel Printer R>rt (AT) 

. . . $59.95 

JE1081 

2MB of expanded or extended memory 
(zero-K on-board) (AT) 

..$119.95 

JE10a2 

3MB of expanded or extended memory, parallei printer 
port serial pon and game port 

(zero-K on-txiard) (An. $169.95 $1 49.95 

Floppy and Hard Disk Controller Cards 

JE1 041 20/40MB Hard DlSlt Controller Card (PC/XT) $79.95 

JE1043 

360K/720K/1.2Ma/1.44Me Floppy Disk Cont. (PC/XT/AT) $49.95 

JE1044 

360K Floppy/Hard Disk Controller Card (PC/XT). . . 

.. $129.95 

JE1045 

360K/720K/1 .2MB/1 .44MB Ffoppy/Hard Disk 
Controltef Card (AT). 

. . $149.95 


IBM PC/XT and AT CompularKItaalao amUab/at 


Star Multi-Font 
Dot Metrix Printer 



- 8-pm del matnx prmi head ■ CeMrontcs paraBei intarlaoe 

- Epaon or IBM modes ■ Pnm m Courier. Sanseni. Orator-i 
and 2. condensed Rea. EMe and 4al« m aR modes 

NX1000 $199.95 

3.5" PC/XT/AT Compatible 
Disk Drives 





34- 720KB -Mounene Frame 

352101 Included (PC/XT/AT) S109.9S 

3$' 1.44MB • MounUng Reme 
35eKlJ todudad (PC/XT/AT) $129.95 



(W Seagate 

20, 30, 40 
and 60MB 
Half Height 
Hard Disk 

Drives ST22SXrnelurad 

ST22S 20MB Drive only (PC/XT/AT) S224.9S 

Sr225XT 20MB e/ConkoBar (PC/XT) $269.95 

ST22SAT 20MB w/ControBif (AT) $339.95 

ST236 30MB Drive only (PC/XT/AT) $249.95 

ST236XT 30MB w/ConboBar (PC/XT) $299.95 

ST238AT 30MB W/Conbellar (AT) $3B9S5 

ST2S1 40MB Drive only (PC/XT/AT) $379.95 

ST2S1XT 40HB«/ConLCanl(PCm) $419.9$ 

ST2S1AT 40M8 n/CenkeBar Card (At) $489.95 

ST2SM 40MB P4el28ma (Drive only) $469.95 

sr277 60MB Drive onty (PC/XT/AT) $449.95 

ST277)CT 60MB w/ConkoSar (PCOtT). $499.95 

ST277AT 60MB w/CcfikeBar Card (AT) $589.95 

30MB Hard Disk Card 

tor IBM PC/XT 



■ 32.5M6 lormatted capa^ * Saves space and 
reduces power consumption * Easy installation 

* Pre-tested and tow-level formatted 

SA30 $379.95 

40MB Tape Back-Up 

tor IBM PC/XT/AT 

■ Allows unatiandad 
back-up ol 40Me m 40 
rrsnutet ■ Standard OC 
datatormat ■ Eaay to , 
uaa manu-dmen toR- ' 
were ■ FuH. incrememal 
sataclad. modilled or 
deled Ms beck-up 

• todudes one 40He 
ISpeCanrHloe 

DJ10 40MB Tape Back-Up and Tape $349.95 
TB40 40Me tape Cartridge. $24.95 

Jamaco 5.25” PC/XT C 

& AT Compatible * — 

Disk Drives 


JEia22(Flclured) ^ 

JE1020 360KBMckBtL(PC/XT/An... $89.95 
JE1021 380K BMga Bil, (PC/XT/AT) . . . $89.95 
JE1022 12IMBalgaBxL(PC/XT/AT).. $99.95 



US. Funds Only 

I 5% plus $1.50 Insurance 


ameco 


KrS4' 


$20 Minimum Order 

Shipping: Add 

(May vary auco idlii B to wdight) 

California Residents: 

Add 6%. or 7% 

Sales Ibx 

IBM la a ragtaterad tradamark 

ot im amattonaiBuatoaaaMachinaa 1355 Shoreway Road, Belmont, Callfomia 94002 

2/89 24 HOUR ORDER HOTUNE (419) 992-8097 • The Following Phone Unas Are AvaMable From 7AM-SPM RS.T: 

• CuBtomer SarviCB (415) S92-8121 » Technical AsBlttencB (415) 592-9990 « Credit Department (415) 592-9983 * All Other Inquiries (415) 592-7108 


J 


ELECTRONICS 




Prices Subject to Change 

*DRAM'b Subtect to PraquanI Prica Changaa 

Send $2.00 Postage for a 
FREE 1989 CATALOG 
PAX Numbers: 415-592-2503 
or 415-595-2664 

0 1 989 Jameco Electronics TfefOX* 176043 


CIRCLE 346 ON READER SERVICE CARD 




Designer Carry Case for Laptops: Extra pockets 

for portable printer, battery pack, pocket modem, manuals & 
software etc Comes with handle and shoulder strap For NEC 
EL & HD and all Toshiba Laptops Specify model 
Only 149 With any Laptop 130 


TOUCH BASE Systems World Port Pockei Modems Both 1200 & 
2400 use own battery Operate on Bell and CCiTT standards 2400 
includes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
ptn female conr>ector For Toshiba adapter cable, add 20 
1200/2400 159/259 With any Laptop 1200/2400 150/250 



QUADRAM JT Fax Portable slips into your pocket and plugs into 
any MS DOS computer s serial port to let you fax from wherever you are 
JT Fax board goes mto your PC All come with software 


JT Fax 4800/9600 


279/549 


JT Fax Portable 


339 


SHARP FAX MACHINE: Group 2. 3 Compatible Auto con- 
trast control and half tone transmission 10 page auto feeder Activity 
and transaction reports Copy function Automatic redial 32 auto dialing 
numbers Built-in phone 

FO-220 (Beige) 979 UX-teO (Black) 949 


★ DICONIX 150 


Parallel w/3' Cable 


OQO Purchase 

ot Any Laptop 


279 ★ NEC P2200 ... 329 ★ 


MONITORS 

With Display Card . . Use 2nd Price 

LOGITECH AutoSync with EGA Card. 

LogiMouse & Paint Show 

599 

MITSUBISHI D Scan 1371 

449/430 

Diamond Scan 1361 

499/480 

Diamond Scan Tilt & Swivel 

add 20 

NEC Multisync 11-1402 

589/569 

NEC MultiSync PLUS 

699/670 

SONY 1311CR-13" Trinitron Color 

Remote TV & RGB Monitor 449/430 

Sony 1311 to IBM Cable 

20 

SONY Mulliscan 1303 

529/510 

SONY Mulliscan 1302 

659/640 

Sony 1303/2 to IBM Cable 

20 

Sony 1303/2 to MAC tl Cable 30 

TAXAN 770 MultiVision plus 

529/500 

ZENITH ZCM-1490 Flat Screen 

649/620 

With Zenith Tilt & Swivel 

669/640 

Zenith Tilt & Swivel 

30 

UNIVERSAL Tilt & Swivel 

25 

MATH/RAM-eHIRS 

64K RAM tZOns Set of 9 

30 

256K RAM 120ns Set of 9 

CALL 

8087-3 PC/XT 5 Mhz 

115 

8087-2 PC/XT 8 Mhz 

145 

80287-6 AT 6 Mhz 

169 

80287-8 AT 8 Mhz 

239 

80287-10 AT 10 Mhz 

279 

80387-16 for 386 Machines 

399 

60367-20 for 366 Machines 

499 

MODEMS 

LAP TOP Modems See SYSTEMS 

EVEREX 1200 Int w/BitCom 

89 

2400 w BilCom Int/ExI 

169/199 

HAYES 12008 Internal-No SW 219 

1200B with SmanCom II 

269 

PROMETHEUS 2400G Ext 

179 

TOUCHBASE SYSTEMS 


World Pon 1200 Ext 

159 

2400 Ext w/AC Adapter 

259 

ZOOM HC 2400 Int /Ext 

129/149 


svsraie 


PRINTERS 


FAX MACHINES/BOAROS 


NEC MulliSpeed EL II 1479 

MultiSpeed HD w/20 MB 2299 

Battery Fack-Specity EL or HD 99 
Carry Case- EL/HD 99 

Floppy 5.25” Ext 360K (or HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
TiOOO w/out Carry Case 749 

T1000 w/Toshiba Carry Case 799 
T1000 w/Case & /BSK Card 1069 
T1200F. 2 floppy w/out CC 1299 
T1200FB. Backlit w/oul CC 1469 
T1200H. 20MB w/out CC 2189 

T1200HB. Backlit w/oul CC 2299 
T1600 w/out Carry Case 3099 

T3100E w/out Carry Case 2699 

T3200 w/oul Carry Case 3399 

T510O w/out Carry Case 4399 

TS200-40MB w/oul CC 5999 

T5200-100MB w/out CC 6999 

ACCESSORIES for Toshiba LapTops 
With Laptop Use Second Price 
AC Adapter Tl000/t100-F 75/60 

AC Adapter T1200 99/60 

Auto Adapter TIOOO/1100 -f 65/50 
Battery Charger T1200 239/210 

Battery Pack T1200 65/70 

Battery Backup TS100 299/280 

Carry Case for T 1 000 or T 1 200 60 

Carry Case for T3200 or T5100 90 

Desigr>er Carry Case w/pockets for SW. 
manuals, portable printer etc 
Specify model 149/130 

Expansion Chasis w/interface lor 
1100-F/1200 or 3100/5100 869/829 
WonUnder Expansion slot for 1 100+ . 

1200 or 3100/5100 269/250 

Floppy 5 25" Ext 360k 299/270 

Memory 768k TIOOO 299/290 

Memory IMB T1200/T3100 599/570 
Memory 2MB T3100E 929/890 

Memory SMB T3200 1239/1200 

Memory 2MB TSiOO 1049/1020 
Modem 1200 Int TIOOO 319/300 
Modem 1200 No Slot T1200 299 

When installed 350 

Modems T1100+ / 1200/3100/5100 
Toshiba 1200 Int 299/280 

Megahertz 1200 Int w/sw 169/159 
Megahenz 2400 Int w/sw 279/259 
Prometheus 1200 Int w/sw 149/ 139 
Prometheus 2400 Int w/sw 329/300 
Adaptamodem 2400 Int 329/300 
World Pori 1200 Ext 159/150 

2400 Ext w/ AC Adapter 259/250 
Toshiba cable for Ext Modems 20 
Numeric Keypad T1000/1200 99/90 
Numeric Keypad T3100E 99/90 

Brooklyn Bridge 99/90 

Battery Watch by Traveling sw 39 
Desk Link by Traveling sw 129/120 
Laplink Plus by Traveling sw 109/100 


ALPS Allegro 24 pin 359 

ALQ 200 Color 18/24 pin 439/469 

ALO 300 Color 18/24 pin 629/669 

ALQ 224E Color 599 

ALQ 324E Color 749 

BiO« Tractor 200/300 70/90 

Ribbon ALO Black /Color 15/20 

P2000 w/ Tractor 679 

P2100 w/ Tractor 1079 

P2400 Color. w/Tractor 24 pm 969 

* DICONIX InkJet 150 parallel 

with 3‘ or 6' cable 299 

With any Laptop 279 

NEC P2200 329 

5200/5300 515/689 

Color Kit 5200/5300 109 

Cut Sht Fdr 5200/5300 169/199 

* TOSHIBA 321 SL 449 * 

* TOSHIBA 341SL 599 * 

KENSINGTON Printer Stand 20 

* With Printer 10 * 

FREE With Prepaid Printer Order 


PANAFAX UF-1SS 1049 

SHARP FO-220 979 

SHARP UX-180 949 

SHARP FO-420 1279 

SHARP UX-350 1239 

MURATA M1200/M1600 699/799 

QUADRAM JT Fax 4600/9600 279 / 549 

JT Fax Portable 339 

THE COMPLETE PC Fax Brd 4800 269 
Fax Board 9600 469 

Answering Machine-Voice Mail 239 


DISPLAY CARDS 


DRIVES A BACKUP 


PLUS HARD CARO: Single Slot 
20/40 MB 499/649 

TOSHIBA 3 5" Int 1 44MB with 

Universal mounting kit 109 

SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (ST 225) 289 

PRO PACK 30 MB (ST 238) 299 

Fully Pretested. PRO PACK includes 
controller, cables, detailed & illustrated 
manual Six months warranty 
PC/XT Mtng Kit & Filler Plate tO 
FOR AT: 40 MB w/partilioning sw 
SEAGATE ST 251-1 28 ms 399 

MOUNTAIN: Uses Floppy Cont/DC2000 
Back-up 40 MB Internal for AT 379 
DC 2(XK) Single/Box of 5 25/120 

DC 600 Single /Box of 5 30/140 


ATI VGA Wonder (256k) 339 

GENOA SuperEGA HiRes + 179 

SuperVGA HiRes 5200-10 379 

ORCHID Pro Designer VGA 329 

PARADISE AutoSwitch 480 199 

Paradise VGA Plus 289 

Paradise VGA Plus 16 339 

Paradise VGA Professional 529 

VIDEO-7 Vega VGA 299 

Vega V-RAM VGA (2S6k) 499 

ZENITH Z-449 279 

9 to IS Pm Connector-Required (or 
some Monitor/Card combinations 20 


KCYBOAm/MOUSE 


SOFTWARE 


BORLAND Sidekick Specify S 25 or 35 35 
BORLAND Sprint - 3 5" 69 

LOTUS symphony 3 5" Ver 12 199 

LOTUS Metro 3 5" Ver 1 O 35 

PC Paint Plus 29 

Gem Graph 49 

Brooklyn Bridge 99 

Battery Watch by Traveling sw 39 

Desk Link by Traveling sw 129 

Laplink Plus by Traveling sw 109 

Microsoft Windows 386 99 


KEYTRONIC 101 Keys for IBM PC. XT. 
AT with Function Keys on top row. 
separate Cursor Control Keypad and 
Numeric Keypad With 3 years 
Keytronics warranty 109 

OEM Version Identical Keyboard w/90 
day warranty from us 79 

LOGITECH with Plus software 
PS/2 Mouse 79 

C-7 Serial or Bus 85 

HiRez Bus 99 

Logitech Publisher 50 

LogiPsini/LogiCadd 25/50 

MICROSOFT Mouse Bus or Ser 119 
With Windows Bus or Serial 149 
MOUSE SYSTEMS PC Mouse 
Bus with PC Paint Plus 105 


POWER 


* TOSHIBA 321 SL/341 SL. 


449/599 ★ 


★ FREE DELIVERY -k 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Sunpfy mall tt>e check for the exact amount (CA add 89b) as shown hare with your 
order. We will ship your order UPS Ground. FREE of any other charges It is that 
simple- For 2 Day AIR shipment, add 3% (Min S10) For Printers & Monitors 69b 
(Mln $30). Money ordar/Bank check orders shippM immediately Persor>ai/Co 
checka delay shipment 2/3 weeks. (Cradrt Card orders are rtot considered prepatd) 


REPLACEMENT POWER SUPPLIES 
For PC XT 150 Watts 6! 

DATASHIELD Surae Pro 1(X> 7! 

300 Walts Turbo ^ckup 391 

450 Watts Turbo Backup 461 

625 Watts Turbo Backup 
SOLID STATE UPS 3‘ High 
SS400/SS700 
KENSINGTON Masterpiece 
Masterpiece Plus 
Masterpiece Remote 


699/829 
99 


★ TOSHIBA TIOOO 749 ★ LOTUS SYMPHONY 3.5" Ver 1.2 199 ★ 


W PMPAIO BY CHECK ONLY * 

* POBmARKEO BY MAR. $0, IBM 

440/SaO Ttsoo w/out Carry Case 
TIOOD «/eut Cany Osee 740 

Ttooo wfToeMbi Carry Case 7ao 

TIOOO wf TeaNba CC * TSOK Card 1070 


★ SUPER SPECIALS k 


* PREPAID BY CHECK ONLY * 
* POSTMARKED BY MAR. M. 


naoop. a Floppy w/eui CC 

TMOOFB. BaeMl w/eut CC 
TIMOM w/eui Cany Caae 
TiaOQH wfDaaignar Carry Caae 
TiaOOHB w/dwl Carry Caae 
TiaOOMBw/P 


f/DM^na^aQ^ 


TtaOOw/Oaslorwr Carry Caae 
T3100C «/oul Carry Caaa 
T3100E w/Oeaignar Carry Caaa 
. 1270 T3200 w/oul Carry Caaa 

. taoe TSIOO wrout Carry Caae 

2tS0 TSIOO w/Dan g n a r Carry Caaa 

2te0 TS200-40MB wrou) Carry Caaa 

2MS T520040M8 w/Daatgnar Carry Caaa 

2 jys Tsaoo-IOOMB w/out Carry Caaa 


3050 PLUS Hard Card 40 UB 830 

3te0 HAYCS t200e imarrut-No SW 100 

2500 HAVES 1200e with SmartCom II 240 

2770 PflOMeTHCUS 24000 Ext ISO 

3350 MOUSE SYSTEMS PC Mouaa But 79 

4360 LOOITECM HiRaz But 00 

4460 LOTUS aymphorry 3 S* Ver 1 2 ISO 

5940 LOTUS Matro 3 5' Var 1 0 29 

BORLAND Stdakick Spacify 9 2S or 3 5 29 
PC Pamt Piwa/Qam Or^ 25/40 


t«se 


340 


NBC MwMSpaad EL tl 
NBC MuWOpaae HO 
NBC P22aS Par w / Caeia 
MmMBtSW t37l W/Ttn S Swtval 400 

TAXAN rrOPtua w/Oaaaa Httea* 640 

SHARP UX-tSQ 030 

SONY 1303 w/eaMa IBM a* Aeela 546 
SONY 1302 w/caM IBM o« Sap*# 566 

COOrrSCH Auto8yr«ch w«P EG* Card. 


* FOREIGN ORDERS * 


For foreign orders add special handling charge 
of $30 per order Air shipments add 10% (Min 
$50) For Pnniers 4 Monitors 30% (Min $150) 
Some Items may be more Credit card orders 
add 5% to amount owed 

FAX: 714-891-2364 


★ PLUS HARD CARD 20/40 . . . 499/649 ★ 


POLICY Mm order $i00(orCOO/Craclit Cards Prepaid orders Min $50 Prices & availaMity subject to chartge 
Shipping charges vary (Mm $10) Prices reflect diecouni lor advance payment Personal/Co chwks delay shipmerx 
2/3 Meks Add 2% (Mm $S) lor COO A Discover, 3% tor MC/Visa and 5% tor Amei A Optima COO requires 
cash or casher check Noshowioomorwaikmsaies Openacct POmm orderSiOOO Add tOA». subject lo approval 
AH sales (mat Refused shipmerris subject to a 20% criarge (Mm $50) Not responsiMe tor compatibdrty 


* APO ♦ FPO * 


For APO/PPO orders, add special handling 
charge $30 per order Shippirtg charges add 
5% (Min $20) For Printers A Monitors 10% 
(Min $40) Some items may be more No COO 
orders Credit Card orders, add 5% to amount 

0W«<1 


MIC 

RO 


714-897-2100 

12605 HOOVER STREET, GARDEN GROVE, CA 92641 

PLEASE REFER TO AD # PC 906 



COMPUTER DISCOUNT WAREHOUSE' 


SAMSUNG 



t-MO ITffll In. MK, i M. MHi CM. 

DOtUtriamiliflwi 

Numi 

l-SM Kt C wH prtW t ant M, I B*. 

tam. MM SA. 00$ u Eli tatfewa 

S-SM 1.2M Fiejm tlMJa 

S-S 60 . a II^H»9 ..MMJVmUl 
3M a Mk. I SM. 1 ill, u a 
711 Rl^ 

sm 257UI 






Isvswm 

*■- J-t A 

Si 

MaM M. 

Iipafiparl in HaM 10. 



WHY PAY 
RETAIL? 

ifoAody Sells 
for less 

CALL FOR LOWEST CUSTOM QUOTES 


ATbT Thm right choice 

OMWGS t10M4B 

trains iMt.1t 

on MS tm.n 

IMal 13 4MtM 

Maoai 14 mmltd 

MaM Tt Mtow 

M MS MaOali CiM «Mi ItoylaM 

EPSON 

DFxsm 

Exm 

FXB60 




PRICliW ^ 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUHf PRICES 


SPECIALS 

MOL 120 22iCnMOLMO xmK 

MOL 140 2t4tK MDL 390 S6M.40 

MOL 170 2M13I CMl FOR NEW MOaS 

(jAItf 

6300 WGS . . .Sm42 Model 63 . . . .S4N6J5 

6312 WGS . . . .1N2.12 Modal 64 8IN.a 

6386 WGS 31l7.n Modal 75 812038 

IBM PS2 

MOL 30 2* ..tt240a M0LS(E,30MuS2WaJi 
MOL 30 a Mao .1188.17 MOL 50^. 60 Mag .HEW 
MDL 81. 40 Mai 3MI.1S MOL 70 Al MtUs. ..PS2l 
Ma 60 70 Mag .388711 MOL 80 40 Mag .448717 
Ma 80 111 Mag S88U8 Ma 80 70 Maa.SS3U8 
Ma PS30286 . . .1l88n MX PSaOtaOiM SIWE 


EPSON 

OFX5000 CALL LQ80Q.. 


...coir* 10650 il 

. FOfl BEST 

. PfilCE 
...EVER 


FXIOSO. 

LX800.. 

by Koatak 

mn 300 . . /rrf. ....!? mtni 471.17 

IBM 

Pn)Printarll..S42M6 Quickwritar III .12I6J2 

NEC 

UM.8S Sm 


280 Mdl 1 1178088 486-20E. 100Mefl..SIWE 

IJTK.a 


280 40 Mag. 
280 70 Mm.. 
380 Mdllo . . 
380 Mdl 130.. 
3866. Mdl a . 
38029*018111 


.248638 3810 Mil 48 
.28t1.a 388. M4I 388 NtO-SO 
.848031 Pon II. Mdl 2... 188018 
.88^ Pon. II, Mdl4...27l7J8 
.3 iS 5 Pon. iij. M«a.34n« 
... . J 888016 Pon. HI, Mdl 40 .4n0» 
38029«e.lU 300 8811 JB Pon . 366 M* 40 842024 
386-20E. 40 Meg . .WVE Pvt. 386 M* 100.888071 
LASER TURBO 

XT 1 drtva ....SSlOa )(Tw/40Mag .11024.74 
Xrw/20Mag ..ma XTw/7DMeg ..1363JI 
XT w/30 Mag . .84018 


P6280 10 MHz $124038 

PI2tO 12 MHz 1349J6 

PB2B6w/aMag 187180 

PB2B6w/40Mag 1724.10 

PB386 NEWMOOa 


m. 

OKIOATA 

ML182S S27tn ML ^ 

ML 182P mM ML§ 

LASERLINE 6 .mUO ML^. 

ML 294 737.a ML 303 

MLSa 


..S6».a 

.m 


141.85 


3151.. 

1200 . 
MSP40 
MSP50 


WYSE 


..S970M MX 2214 . 
■ 142230 MX 3216. 


DMVES, TAPES S CARDS 


FLOPPIES, DRIVES S TAPES 

1/2 heigM floppy drive $0001 

MMSCRBElVaO Mea 29014/452.15 

MMISCRBE 30 Mag 1/2 heighl w/RLL .. .34086 

MmiSCRDE 3085/8005 71010/51517 

GENOA 00 MeaM tape/ aM.iaH- -73410/ 88018 

GENOA 1S0MM int. tape 107016 

IQMEM Exlemal 5% 17K.73 

IRWIN a M/ 48 M lalarnal llpa. . .38010/ 53«.a 

MOUNtAIN 4440 int. /tit 30000 / 857.75 

MOUNTAIN ISOM RIesate 114412 

PLUS Passport a 47010 

PLUS Passport 40 8M1S 

PLUS a & 40 Systam Kit 40075 

PLUS PS2 MC Svstam Kit 80081 

/MMat 800L8B/M8J6 

iW 1412.40 

HalfM hart triwa 2n.M 
SEAGATE a Meg 1/2 w/RLL 3n.72 

SEA(WE40MMl/2ha9ll mil 

SEaSaTE 4096lb Mag hart disk 14010 

SVS6EN SVi Ext. Floppy 220a 

SS0016 
74118 
.41038 


34013 ML 393 Cokx. 106710 
PANASONIC 

.46048 1524 571.10 

.440S CAU FOR NCCESSOMU 

•citizen 

SIfOSB MSP86 SS7818 

.28010 Pramiate 35.... 677.17 
.362.10 CALL FOR ACCESSOMES 
ALPS 

24 S34710 

"I I 1 1 ■ I llli I I — 

H-P User Jet Model 2 S17101I 

H-P DasM 80080 

NEC inon 

PANASONIC Laser 1SIUB 

TOSHIBA PaoeLaser 2407.18 

SQe7-2 / 8007-3 S14010/t12.a 

80287-6/-I/-10 18411/ 21086/aOa 

80387-16/ ie3f7-a 42010 / 48115 

80387-a/ 80317-SX 80118/ 302.40 


wminnssninmn: 

SANTA CLARA Diskless Wbrkstation . . . 

SOFTWARE S STARTtR KITS 
Entry-leMl 286 Starter KK. 4 Users . 

Entiy-laMl 286 Starter Kit. 8 Users mi4 

NC^LL 286 Soflwara V. 2.12 117034 

NOVELL SFT Natwars Level II V2.1 240U0 

INTERFACE CARDS 

3COM ETHERLINK $41718 

ARCNET PCia LANboart PS2 83048 

ARCNET PCia LANBoart 0117 

ARCNET PC2a LANBoart 18U0 

ETHERNET Intarlaca Connector mn 

ETHERNET Plus Board (for 286) MON 

6-NET mtarlace Cart w/cabla 28082 

TIARA 110 Lan Board 14011 

WESTERN OICnAL Ethernet Cards 24018 

ACCESSORIES 

ARCNET Passive Hub llUi 

ARCNET teOva Hub 38018 

Ethernet IsnnIttattHS 3111 

TIARA totiva Hub STliSI 


PRIAM 40 Meo/ MMat... 
PRIAM 131 Mtf feartlMk . 
SEAGATE 28 Mao 1A MfM 


— JT«Y¥iTim~i7r»n7TT?TT^^M 

1023 ... 
KH2 ... 

fftWH 

...713816 

IDO mn.tt 

1044 ttnil 

1212IS1 . 
12x17... 

xoinx 

...$34818 36x48 $289113 

....48816 4 Button Cursor.. TUI 

DD(Y-885. 

□XY-990 

rAUiMi 

...1114171 OPX-2000 ..$341112 
^ .1457^ DPX-3300 ■.■4M182 


latt.- 

SUmUSKETCN 

• ■■-SCTJ6 12x18 $83210 

imsnimfw 

HP244Qa . . . .S88Ui 
HF7475A ....141714 

HP7550 2m8l 

HP7570 ..UMEITF8KI 
HPSCANJn...SII/E 

mfm 

INSraUMEIITS 

HI DMP-52/S2MP 

HI DMP-56A 

HI DMP-61 

HI OMP-62 


PLUS OEVELOFMENT a Meo . 
PUI8 DEVELOPMENT 48 Mag 

WESTERN DIGITAL % Meg . . 


SHARP FO-aa. S00040 SHARP FO-500 

SHARP FO-300. 122018 TOSHBA 3010 ..122814 
SHARP FO-428 138816 PTK SELL FAX200.SMTT 


Cal COW far II em la O — i malms. 


WVSE 5a Aniwr w &aen $37140 

WYSE 60 Amber v Green 299.10 

WVSE 85 399.a 

■'!.!■! rm.!.:':'.ii:!!->A.!rTa 

AST 5251-11 Plus S59919 

EVEREX 1200B/ 24080 108.90/ fflM 

IRMA 3278/79 696.17 

MEGAHERTZ 24006 229.» 

PACKARD SELL 2400 Ini/ 2400 Ext . .169.95/ 188 22 

Hayes 

H/WES 1200... $28910 24006 SS7816 

12006 a9.a 2400PS2 30015 

2400 424.68 

Ihitobotlcs 

Com 1200... $17910 1208 Exlaniai $12110 

Courier 2400 . . .29910 24006 19070 

12006 10045 MMHn. ..60Oa 

1200 kit $19410 24liM imiO 

1200PIUS 22108 24I0EIL 30044 

PERMA POWER 6 OutM Surge Supp. . . . .$2040 
TRIPPLITE 

IC-4N $407.71 4 OulM $ 44.a 

6C-1200 71086 LC-1200 18018 

BC-2000 tniM LC-1800 14018 

DATASHIBLD 

SOOWatl I80OH 1200 Watt .... $994.75 

800WM 03080 6 Outlet Surge .. 2715 

A-6 Switching Box (par or serial) $3096 

•ASF 5 Pack al 18 D$/00 «/caaa . 4810 

KENSINGTON Masterpiece NH 

KENSINGTON Masterpiece Plus 12140 

KEYTRONICS 5151 m a OS 14116 

KEYTTIONiCS 101 8086 

Printer Cable (IBM to Centronics) 6 ft 1810 

XT Pavm luppiy 190 WW iO» 


WORDPERFECT 5.0 5V4/J $21190/22080 

dBase IIU / omm - 1 42410/47010 

LOTUS 1-2-3 5Vk/ :> 30510 / 32718 

BORLAND QUAnRO 14152 

MERIDIAN Carbon Copy 11137 

Ventura Software Version 2.0 49100 

COW™ color/ mono «yp . . •$ MM/ NM 
HERCULES color/ mono cards w/pMOU/ 17114 

TAXAN neat cart wif 1101 

ATST Monochnxne Monitv miO 

AMOEK 41QA/ 12M 140J0/ 17171 I 

COMPAO Mono/ VBA Marta 18110/ 20188 

©MPS2 8503 

IBM PS2 8512/ 1613 41040/ Stin 

NEC Monograc^ 121718 

P6SMAX 12E/MAX 18 m40 / 29O2l 

FVmRO BEU Green or Amber MM 

TAXAN ia Green/ 124 Amber CAU 


COLOR GRAPHIC MONITORS 


SAMSUNG R68 Camp $240M 

TAXAN 7a 2nJI 

MAGNNyOXS7B2 28016 

VQA S EQA MONITORS 

COMPAQ VGA monitor $84110 

M«Nl/aX 943EGA/ 8CM0I2 ■ . . .38048/37? 57 

MQ^SH1 1410 38050 

MnSUBISHI Diamond Scan 522.a 

NEC Murtsyttc ll/PLUS 89171/IM.IO 

NEC Munimtc XL 18 iKh IMS a 

PACKARD BEU VGA Monitor 30196 , 

PCS Ultraevac 52133 

SONY MuRBCan 1303/1312 51148/549 25 

TAXAN 770 -»-/785 INSTOCK 

ZENITH Z-148Q 644M | 

VQA DISPLAY CARDS 

ATI VGA VIP S2ni4 

GENOA 5200/ 5300 SMIB/ZNIO 

M/tGNA/OK VGA 247.10 

RENAISSANCE RVGA 21tn 

PARADISE VGA 2f710 

ORCHD VGA 270U , 

VI0E0-7VQA 28118 { 

EGA DISPLAY CARDS 

VIDEO 7 Fast Wme $372.18 

VIDEO 7 VRAM VGA 48ia 

GENOA Super EGA H>-Res 800 x 600 . . . .234.40 

NEC MW 1024 96150 

PARADISE Auto Switch EGA 480 17168 

TAXAN Sa 800x600 19185 

VIDEO 7 Vaae Oelvie 241M | 

CAD MONITORS A CARDS 

MITSUBISHI 6905. 19 inch $232018 

HITACHI 4119. 19 inch 231015 

CONTROL SYSTEMS ARTIST 1018 17/9 20 

SIGMA Lasennew 1784.11 

VERMONT Cobra 2977.75 

METHEUS 1104 88818 


LOGITECH HIRez 

U»ITECH C7/ let. 0186/ 109 08 

LOGITECH L^mouse C7 w/ publisher ...12416 

MICROSOFT Mc^ (Bus Wrsion) 10114 

MICROSOFT Mauie ilarial Varaian) 117.25 

MOUSE SYSTEMS (Senal Version} 1116 

MOUSE SYSTEMS (Bus Version) 10L77 

MOUSE SYTTEMS OmaMnattae 50.7( 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


HIGH VOLUME BIDS INVITED 

2a40 Mina AvcniM. Northbreok. IL 600fi3 FAX4-BID (312) 291.1737 


If you find ■ bottor price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE^ 

Open terms available to approved credit 


SPECIAL EXTENDED HOURS 
S»*ps / 30- 7 30 CST Mon-Fn 
9 00-3 30 CST Sat 

Tech Supporl 6 00-5 00CST Uon Fr. 


CHAPITER MEMBER 


orntmat^mm 


nmtm n mt mt came 




( 800 ) 233-4426 MMBg 


In Illinois 

' 312 ) 498-1426 


FAX 

291-1737 


■fit Orea AsMomn. be 









WE OFFER YOU ABSOLUTELY NOTHING! 

EXCEPT THE LO^mT PRICES ON 
COMPUTER PRODUCTS...EVER! 

CALL 707 COMPUTER TmOLESALERS BEFORE YOU BUY. 

1 - 800 - 426-2489 








Ml KRSONM. mrUM" 

NNIY8mS-8MHz 

M006L25MON0.512K.7200R S1,04S.62 

MOO€L3iH)02.640K. 2-720 OR. MCGA S1.2S9.8S 
MO0eL30^.720DR.20Me.MCGA 11.699.66 
N2M SYSTEMS- 10MHz 
MODEL 30-286. 512K. 1.4 OR S1.499.04 

MODEL 50021. 1MB. t.4 DR. 20MB. VGA S2.609.79 
M0OEL50Z-O31.1IM.1.4OR.3OM6.VGA S2.943.19 
M00E16(MM1. 1MB. 1.4 0R.44MB.VGA S3.699.95 
IBSN SYSTEMS - 16 & 20MHz 
MOOEL7O{61.1MB.1.4DR.60MBVGA S4.400.01 
M0OEL70-121.2MB.1.40R.121M.VGA SS.799 47 
MODEL 8(H)71. 2MB. 1.4 DR. TOMB. VGA S5.330.88 
Mi PERSONAL SYSTEM/2'’ (MSPUYS 


MONOCHROME 8503 S2I6 39 

COLOR-8S12 (14* *) S449.90 

COLOR8513(t21 S562.12 

COLOR 8514 (16*) SI. 150.55 

COWM” 

DESKPRO 286/12. MOO 1.640K. 1.2 DR SI .750.31 
OESKPRO 286. AS ABOVE W/40MB S2.299.44 
DESKPRO 286. AS ABOVE W/80MB S2.850 89 
DESKPRO 386-20E. 1MB. 1.2 OR S3.899.10 
DESKPRO 386/20 MOO 60. 1 MB S5.S46.99 

C0MMQ386S/16I400 1.1MB. 1.2 DR S2.862.61 
COMPAQ 386S/16 MOO 20. 1MB S3.389.7S 

COMM0386S/16M0040. 1MB 83.900.08 

COMMQ OESKPRO 386/25 MO0 110. IMB S7.590 65 
COMmQDESKPfl03S&2SM00300.1MB S9.789 55 
EVEMX 

EVEREX28&10S12K. 1.20R SI. 119.99 

EVEREX 386/16. 1MB. 1.2 OR SI .999. 26 

EVEREX3K/20. 1M6. 1.20R. IrlHDC S2.29S 81 

LASER 

LASERKTrURBO10MHzW/64OK.20MB SI. 199.28 


2360 OR. SER/MR. CLK/CAL. TTL MONO 
mCKARD 801 W/NAHONWIDE 1 YEAR SERVICE 

• VX88XTTURB0.640K.13600R.OOS. S63903 
GW-BASIC.SEFVAAfi. COLOR440NO CARO 

• P6286tOMHz. 1WAIT. 640K.1.2 0R S1.090 44 


• PB386. 2SMKZ. TOWER CALL 

WYSE COMPUTERS W/ KEYBOARDS 
MODEL 2106 286/8. 512K. 1.2 OR S92S92 

MODEL 2112 286/12. 1MB. 1.2 OR SI .349.50 
MODEL 2214 28&12. 1MB. 1.2 DR S1.999.49 
MODEL 3216 38&'16.1M6. 1.2 DR S2.125 6B 




IMTEC.AMeflGRN. 12*. 720X350 $85 99 

NEC MONOGRAPH. B&W. 16*. 1024X1024 SI .279.03 
NEC MULHSYNCGS.B&W. 14*. 720 X 480 199.11 

• RACKARDBEa.AM6R«RN. 12*. 720 X 350 180 99 

• nttKAR0BBl.A«6W.14*.FlArSCR.T/S SOOSS 

WYSE 530. AMBR/GRN. 14*. 720X350 S175.36 

WYSE 700. 86W. 15*. 1280 X 800 8099.77 

WYSE 7190. 19*. BOW. 1280X1040 CAU 

AMOEK722.tr. 720X350. .31 8444.89 

GOLDSTAR. 14*. 640X200. .43 S249.G0 

IMTEC COLOR. M*. 640X200. .43 8269.67 

MAGNAVOX CM8762. 14*. 640 X 240. .42 S249.99 

• RN3(AR0BELiPB14S2. 14*640 X 200. .52 S205 60 

SAMSUNG COLOR. 12*. 640 X 200. .43 S2S9.40 

JMSESSSSISnS!^ 

COli)RGRAPHICSW/mR.640X200 S69.33 

MONOCHROME GRAPHICS W/FM. 720X348 SG9 85 


COMmOSeOKP/HFOOPCOT S47.72 

IAAXTOR1140116M6.F/H.26MSFORAT S1.679.18 
MAXTOR 4380S 320Me.F/H.18MSW/SCSI S2.299 34 
• PRIAM 130M6.F/H.20MS FOR AT S134990 
SEAGATE ST22S 20MB. Km. 65MSW/MFM S265.2S 
SEAGATE ST238 30MB. Hm.6SI4SW/Ra S289.21 
SEAGATE ST2S1 40MB. Hm.40MS FOR AT S339.7S 
SEAGATE ST2SM 40MB. Hm. 28I4S FOR AT S419.05 
SEAGATE ST12SI-PS/2 20M6.Hm. 8359 99 

SEAGATEST2S0R40M6.HH.7SMSW/RLL 8319 42 
SEAGATE ST409680M6.FyH,28MSW/SW S699.90 

TAXANEXT.360KFDOFOflP&2 S239.2S 

TEAC360K.Hm FDD PC/XT $69.79 



ARCHIVE 40MB INT XT/AT S339.59 

ARCHIVE BOMB INT XT/AT S599 42 

• MAYNARD 2200HS. 2.2 GIGABYTES S4.439 05 

MOUNTAIN 40M6 INT/EXT IN STOCK 

MOUNTAIN 1S0MB EXT 81.699.17 





Panasonics are hot... 
we’ve got them. 

Check out Panasonic 
specials in this ad! 


ui’i.mii networking 

TURNKEY NETWORK SVfTBN 

10MHz 286 FILE S8WER. ARCNET PC T^INALS, 
LOAOEO NETVMRE, CABLES. EVERYIHINQ 
SIMPLY PLUG IN 6 TURN ONI 


4-USER (40MB} 
6'USER(B0MB) 

8-USER (60MB) 

OPERKTMB SYSTEMS 
ADV. NETVMIE286 V2.1S 
• AOV. NETWARE 286V2.15 SFT 
aS4^JSERS0FTVWS 
ELSS^ISERSOnWILRE 


S6.689.14 

a.988.7S 

S11.999.2S 

81.999.49 

S2.799.20 

8499.89 

81,074.69 


CAins 

AflCNET(BBIT)POXr 

ARCNET(16BfT)286^ 

ETHBINET 

MICROCHANNEL CAROS PS/2 

WOMITXnONS 

ARCNETFC TERMINAL 10MKZ.2S6K 
ETHERNET PC TEFWINAL 8MKz. 2S6K 
• ESPIRIT LANTERM V4(M. 768X 

MttC.KTWORRMnBIS 
WRNGTEK BOMB TAPE BACKUP (F/S) 
ARCNET ACTIVE HUe 
ELGAR MONITOR 1000 VWTT UPS 


S2S9.88 

$389.99 

8849.15 

8799.79 

81.099.92 

S799.67 

8499.75 

S899.72 


** NOVEU TTUINBI SOmCE PBLSOma ON nAFF TO HANDLE YOUR MQUHOES * 




* COMPAQ SU286/12.640K.1 OR. 20MB CAU 
MITSUBISHI 286/12, 640K. 2 DR. BKLT SI .959.05 
MITSUBISHI 286/12.1 OR. 20MB. BKLT S2.4S9.48 
NEC MUmSPEED EL2. 640K. 2 OR. BKLT SI .449.61 
NECMULTISPEEOHO.VS). 10R.20Me S2.149 86 
N£CULTRAUTEV30/10.640K.SER'PAR.BKLT CAU 
TOSHIBA 100080C86/S.512K.10R $789 49 

TOSHIBA 1200FB AS AB(7VE W/BKLT $1 .789. 19 

TOSHIBA 1200HB. AS ABOVE W/BKLT 82.499 07 
TOSHIBA 1600 286/12. IMS. 10R. 20MB S2.9S9 55 
T0SHIBA31002B6/8.640K. 10R.20MB 82.599.19 
TOSHIBA3100E28&12.1MB.10R.20M6. S3.489.B0 
T0SHIBA3200286/t2. 1MB. 10R. 40M8 S3.699 20 
TOSHIBA5100 386/16.2M8.1DR.40MB S4. 799.89 
ZENITH SUPERSPORT286/12. 1MB. 20MB $3399 45 


COMRM)1A«A. 640X480. 256 COLOR S449.72 

CONTROL SYSTEMS ARTIST XG10 81.929.86 

CONTROL SYSTEMS ARTIST 10 82.099.70 

EPIC. 480. EGA. CGA.MOA.HERC. 640 X 480 S224.66 
6ENCWSUPEREGA.HI-RES640 X 480.2S6K S215.34 
GENCM SUPER VGA. 800 X 600. 256K S275.81 

GENOA SUPER VGA. 768 X 1024. HI-RES S389.23 
NEC MVA 1024, 364K S949 90 

NEC MVA 1024 ENHANCED. 768K Si .049.08 

ORCHID DESIGNER VGA, 640 X 480. 2S6K 8289.47 

• FARADISE VGA PLUS. 800 X 600, 2S6K $289 41 

• MRADISE VGA PROF. 800 X 600, 2$6K 8499 SO 

• FWRADISEAUTOSWITCH EGA. 640X480. S199 9S 

STB AUTOEGA. 640 X 350. 756K. 64 COLOR 8149.47 
STBVGAEXTRAfM.640X4aO.512K $369 95 


AMOEK 732. ir. 800 X 600. .28 449.1 1 

GOLDSTAR EGA. 14*. 640X350. .31 S369.47 

GOLDSTAR \CA. 14*. 640X480. .31 $439.93 

HITACHI HM 4119. 19*. 1024 X 768 S2.209.38 

IMTEC VGA MULTI-MOOE, 14*. 800 X 560. T/S 8469.15 
MMjNAVOX EGA 9CM043. 14*. 640 X 350. .39 S38S.41 
MN3NAVOX VGA 9CM062. 14*. 640 X 480. 39 8449 66 
MITSUBISHI 6905HL. 19*. AUTO TRACKING 82.319.10 
NEC MULTISYNC ll.tr 800X560. 31 8569.10 

NEC MULTISYNC PLUS. 14*. 960 1 720. 31 $879.99 

NEC MULTISYNC XL. 19*. 1024 x 768. 31 $1.9^11 

SAMSUNG EGA. 14*. 640 X 480. .31 8389 51 

TAXAN 770 MULTISYNC, 14*. 000 X 600. .31 8539 29 
2BlfTHFTMZCM-1490. 14*. 640X480. 28 S669 84 
WYSE WY-650. ir. 800 X 600. .28 S489 22 


CITIZEN 120 0.9 PIN. 80 COL. 120 CPS 8149.41 

CITIZEN 180 D. 9 PIN. 80 COL. 180 CPS 8169 50 

EPSON EX BOO. 9 PW. 80 COL. 300 CPS S379 18 

EPSON FX 1050. 9 PIN. 132 COL. 264 CPS $439.61 
EPSON LQ 500. 24 PIN. 80 COL. 180 CPS S309.10 

EPSON IQ 850. 24 PIN. 60 COL. 264 CPS 8529 26 
EPSON LQ 950. 24 PIN, 110 COL. 26< CPS 8589 22 
EPSON LQ 1050, 24 PIN. 132 COL. 284 CPS 8729.65 
EPSON LO 2550. 24 PIN. 132 COL. 240 CPS $929 66 
EPSONU-800.9PIN.a0COL.180CPS $199 90 
HPIASERJETSERIESII.8P&MIN 81.799.21 

HP DESKJET INKJET. 4 P&MIN $885.32 

NECP2200.24PW.80COL.170CPS 8359.95 

NEC P5200. 24 PIN, 80 COL. 265 CPS 8539.84 

NECP5300.24PIN. 136COL.26SCPS 8724.32 

NEC P960 XL, 24 PIN. 136 COL. 400 CPS 81 .025.39 
NEC3S50SPtNWRITER. 136C0L.3SCPS 8799.05 

NEC88S0SP1NWRITER. 136C0L.65CPS 81.169.11 

• PANASONIC 10911. 9 PIN. 80 COL. 192 CPS $179 24 

• PANASONIC XX-P1124. 80 COL. 192 CPS 8307.22 

• PANASONIC KX-P1524. 130 COL. 240 CPS 649 35 

• FIANASONICKX-P159S.130C0L.240CPS $475 80 

• PANASONIC LASER FAFTTNER, 11 PGMIN 81.490 33 

STAR MICRONIX NX-15, 130 COL. 120 CPS $332.59 

STAR MICnONIX NX-1000. 80 COL. 144 CPS 8161.64 
TOSHIBA P321SL. 24 PIN. 80 COL. 216 CPS 8482 20 
TOSHIBAP341SL.24P1N.132COL.216CPS 889906 
TOSHIBA P351SX. 24 PIN. 132 COL. 360 CPS 81.019.71 


• CANON mXPHONE B. G3. 18 SECfG $789 66 
OATACOPY MICROFAX BOARD 8599.72 

MURATAM1200.G2/63. ISSECmG 8710.45 
MURATAM1600, 62/63. 18 SECmG 8874.30 
QUADRAMJ.T. RAX 9600, PCO(T/AT 8559.44 
SHARPFO-300,G2i€3. 1BSEC/PG $1,220.84 
SHARP F0-420.G2/G3, IS SECmG 81.379.11 
TOSHIBA T3000. 63^23. 1P6. ISSEC/PG 81.055 59 
TOSHIBAT3300.G2/G3.5P6. 15$E(>PG 81.225.84 



WYSE MODEL 30 AMBER OR GREEN 8299.1 1 
WYSE MODEL 50 AMBER OR GREEN 8369 78 
WYSE MODEL 60 AMBER. GREEN. B&W 8309.94 
WYSE MODEL 60 KEYBOARD 8100 66 

WYSE MODEL 85 AMBER OR GREEN 8375.78 
• WYSE MODEL 150 B&W 8369 51 



EVEREX 1200 BAUD INT 8109.77 

EVEREX 2400 BAUD INT $199.89 

HAYES SMAHTMODEM 12006 INT W/SW S»9.30 

HAYES SMARTMOOEM 12006 INT 8250.72 

HAYES SMARTMOOEM 1200 EXT 8^.66 

HAYES SMARTMOOEM 2400BINTW/SW 8424 09 

HAYES SAAARTMOOEM 24000 INT 837968 

HAYES SAAARTMOOEM 2400 EXT $424 61 

• FYCKARD BELL 12006 INT 809 00 

• PACKARD BELL 2400 BAUD INT W/SW $129 10 

• RACKARO BELL 2400 BAUD EXT $159 79 

USR SPORTSTER 1200 HALF CARO INT 8106.52 

USRSPOPrrSTER 1200 EXT 8128.30 

USR SPORTSTER 2400 INTW>SW $179 18 

USR COURIER HST9600 EXT $649 08 


CORPORATE & QUANTITY 
DISCOUNTS AVAILABLE 

MOST ORDERS SHIPPED WITHIN 48 HOURS 
Pncn ftfiect 3 \ cish dttCMflt Aikw 10 business 
(Uys for sfMppmo when poying by person*! ciMtfc 
Sanuwra. cfupsanOoUiertttctniAic compontnts art 
nofrMumjble ReUims are subject to a restoclung 
cbarge Pncas are subiact to change wittwirt noOce 



Crtdrt card charges are submitted at bme ol shipment 


CALL 707 COMPUTER WHOLESALERS TODAY! 

1 - 800 - 426-2489 


or in Illinois TECH HOT LINE FAX: 

( 312 ) 537-3600 ( 312 ) 537-3970 ( 312 ) 537-2850 

CREDIT TERMS AVAILABLE TO QUALIFIED BUYERS 


WEMBEn PCMOSeS 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

oT trie Direct MsrSeUiq Assoudlcri Inc 






COMPUTER WHOLESALERS 

707 Dartmouth Drive Buffalo Grove. IL 60089 



PRINTERS 


—EPSON— 


LX-800 

$184 

FX-850 

339 

FX-1050 

479 

EX-800 

419 

LQ-500 

329 

LQ-eso 

519 

LQ-1050 

719 

LQ-2560 

929 

DFX-5000 

1359 

—CITIZEN— 


180D 

179 

MSP-15E . 

339 

MSP-25 

399 

MSP-40 

289 

MSP-45 

429 

MSP-55 

499 

Tribute 124 

405 

Tribute 224 

599 



LOTLS 1-2-3 3.5" OR 5.25" 

$295.00 


-PIICEON— 

COMMQ MEMORY MODULES 
FOR DESKPRO 3e6/20'25’8 

• 4 MB MEMORY MODULE 

$1975.00 

January Specials 


Citizsn Premier 35 . $459.00 

Citizen MSP-50 339.00 

Citizen 1200 149.00 

NEC Multisync H $90.00 


-AST— 



1 MB Memory for HP Laseriet II . . $339 

2 MB Memory for HP Laser^ II . 678 

Microsoft Serial Mouse 105 

Microsoft Bus Mouse 105 


-SOFTWARE- 


Microsoft Word 40 $219 

Microsoft Excel for Mac 10. 259 

Multiplan 40 129 

Aldus Paoemaker 499 

Adobe Illustrator Window 395 

Xerox Ventura Publisher 519 


— OKIDATA— 


294 $679 

320 337 

390 460 

393 929 

— NEC— 

2200 $349 

5200 519 

5300 699 

LC-860 LaserWriter 2012 

LC-690 LaserWriter 3279 


Premium/266-MOL 90 
Premium/286-MDL 120 
Premium/266'MOL 140X 

Premium/286 MOL 170 

Premium/286 MOL 340 . 

Rampage 286 OK 

Rampage 286 S12K ... 

Rampaga/2 286 OK 

Rampage/2-266 512K 

-NEC- 

NEC Powermate 1 w/40 MB 


$1999 

2329 

2266 

3064 

3972 

264 

399 

264 

573 


1891 


CawalHc SvstCNM AnHiMt • QMatitv Prtci«s A^iliSIt 
P.O. BOX 23666 • TAMPA, FLORIDA 33623 
MONDAY - FRIDAY 9:00 A.M. • 6:00 P.M. EST. 


( 800 ) 537-4331 


—HARD DRIVES— 


20 MB w/controller . $269 

30 MB wfeontroiler 269 

40 MB wfcontroller . . 476 

21 MB external Mac Bottom 709 

32 MB external Mac Bottom 758 

45 MB external Mac Bottom 1056 

—TAPE BACK UPS- 

20 MB for AT/XT $329 

20 MB for PS/2 329 

40 MS for PS/2 419 

40 MB for AT 450 

10 MB External ATOCT 329 

20 MB External AT/XT 365 


ORCLE 196 ON READER SERVICE CARD 


Not Sure About 
A Product Or Service 
You’ve Seen Here? 

Then why not fill out the 
reader service card right now, 
send it to us, and you’ll receive 
more information directly from 
the vendor or manufacturer. 



This Section Is 
For Serious Buyers 

We’ve rounded up all the direct marketers 
who want your business and made it 
easier for you to find them in our Direct 
Marketing Connection. 

Now you can quickly find the right PC 
products and services, the right price and 
the right vendor, right here in this special 
section. 
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mencan 
SemiconductOT^ 

TOMORROW'S TECHNOLOGY 
AT TODAY’S PRICES 




Over a 


BILLION $ 


in financing available! 

. NEW TURBO LOAN PROGRAM 
with no prepayment penaltyl 
• TOLL FREE technical support 



NOT A LEASE * YOU OWN IT! 

$ 25 r B $ 35 rM ^SSrB $ 55 rB 

ASI TURBO ASI TURBO RSI TURBO A$l TURBO ASI TURBO 



•S*lK1aM4.77.li10MH2 
PrecMKng SpMd « RAM 
AMilM « Bm • Orw 3MK Floppy 
Dm« • Flopry ControHif wCaM 
• EigN Expwwon SM • PCOTMT 
Enhwiead KayMtrd 
RETAIL VALUE tOM 

OUR PRICE *5M 


ASI TURBO 

MODEL #5302 £ 

IMK XT COMROMIE 

• SalaciaM 4.77.1 a 10MH2 
PiQCMtng SpMd • 0-t«MB RAM 
AuktatM • e«a • 16 Bit 60M-1 
CPU • One 3C0K Floppy Dnv* 

• Mvh VO (wfFloppy Controller. 
ClockCalendif. Pvelel. Senal I 
Qame • Eight Exparwon Slois 

• PC/XT EnhwKed Keytroerd 
RETAIL VALUE USM 

OUR PRICE *659 



MODEL #5303 /?^ 

lOMXTCOMKniU 

• Setect^le 4.77, 1 6 lOMHt 
Procetsirtg Speed • O-UMB RAM 
AveilaM • B«* • MM-1 CPU 

• One 36DK Floppy Om« • AMU UO 
(uVFIoppy Conroiar. ClocA/CMendw. 
ParaRai. Sank 6 Game Port) 

• EigiH Expansion Slots • ^ 
10M6 Hard Onve I’M Controller) 

• AT Enhanced KeyOoard 
RETAIL value *i»M 

OUR PRICE *999 


, ASI TURBO f 
“A MODEL #5305^ 
tmxrcowiiniu^ 


IN 


• • i lOMHz Ptoceeang Spaed 

• ».iMie RAM Avaaaie • ene 

• lOM-l CPU*'R>x)360K 
HaiVHeighi Floppy Ome * Atutti uO 
(•efioppy Contraiet, docn^iMndir. 
Pirklel. Serial & Gama Port) • Ona 
20MB Hard Orrut (iHControllar) 

• TuftM/Normal Modt Eehat 
Sonwara or Hardwart SetactaM 

• Eight Expansion SMi « PC/XT-AT 
Enhaneed Keyboard 

RETAIL VALUE >2469 

OUR PRICE M149 


• 66 10MHz ClociiSpaad 

• 0-16MB RAM AuaSatM • Bios 

• 16 84 M60-1 CPU • Itao 260K 
HaitfHaigni Floppy Dm«a • AMi lO 
(w/Ftoppy Corvollar. ClocWCkendar. 
ParaM. Sana! 6 Gama foU] 

• MA»B Hard Dmt (olConirollar) 

• TurbolNormal Mode Either 
S<4twe Of Hardware S ele ct able 

• EigN Expansion SMI «PCKT 
Erthanced Keyboard 

RETAIL MLUE •2m 

OUR PRICE >1299 


imxTawKnMi 

lOMHtCiociiSpaad 

• 60266 Baaed CPU bO-IEMB 
RAM AwHMia • Boa « 1.2MB 
Ha lWMigni Floppy Om« • 26MB 
Hard Orrw iwControMr) • Eight 
Exparwon SMa • ParaM ^ 

• AT Enhanced Keyboard • 
Partormanct 16.12.16A6MHz 


RETAH. VALUE •2m 

OUR PRICE *1449 



'ASI TURBO < 

MODEL #5502' 

tOKArCOMRUIBU 
10MHz Procetamg Spaed 

• 12A<Hz Clock Speed • 0-16MB 
RAM Available • Bios • imai 60266 
Mi cr oprocessor • 1.2MB 
Haif/Height Floppy Drive • WMB 
Hard Drn« (Bt^ontrollerl • Eight 
Expanann SWa • Senal/Pataiei 
Adapter • AT Enhanced Keyboard 

• Parlormance 16.12, 10J4MHz 
Availabia 

RETAIL VALUE M496 

OUR PRICE *1569 


;XTC066MI«E 
6'6 10MHz Procesaetg Speed 
IKWMB RAMAnlaM'Bioa 

• 16 Bil 6066-1 CPU • Tm 9tOK 
HanHeight Floppy Onvaa • Mulb 
UO (rkConliDllor. Oock/Cliandar. 
Paralltl. SanalSOama^ 

• 20MB Hard Dm* (uAontrolor) 

• liKbo Nonrtal Atoda Eithar 
Softewt or Har^vaie Stiectabia 

• Eight Exparwon SMa • PC/XT-AT 
Enhanoad Kayboird • IBM 
CompMibM Enhanced Graphic 
Mapiir (EGA) • High Raiolulion 
EGA Monitor 

RETAIL VALUE 'SOW 

OUR PRICE *1779 


>EAR^- 

BUYER# 

PROTECTION 

PLAN***. 



Now With Over 2,500 
Service Centers Nation Wide S” 

TO FULLY SERVE YOU- 


MA SpeedHO 9L/ 

SHARP 

PC 4502 •ssy 

PC 4521 tty 

TOSHIBA 


T1200 

niOO -20 99y 

T3200 12iy 

IBM PC/XT/AT are registered trademarks of IBM. Inc. tsioo iss./ 


1.19000 

Z49Un 

4j99in 

5.79900 

7.49900 


•I ta • EGA BM le 
32 8rt Kgk Spae4 RAM 1 h bgMning ExKutnn 
• IMbI Time Qoet • 4. 6 M lOMHr 602r Co- 
froceisor Sockrt • Sandairi 32 Bn • 0-16 
RAM Avaitabla • Connect a rB let Altadiina ue 
M UMBof Menary • UMO HMI/IWgM 
Floppy Dnvt • Eighi Eiptrwen Slott • 
SbiW/PhMIbI Adapter • AT ErhancBd 
KBybMnl 

KTAA VALUE 96969 

OUR PRICE *2249 

-STANO UP" StyH OptwW 


SB OPEN MON. - SAT. 9 AM - 8 PM 

JUST SAY CHARGE IT' — — M 

■r 1 - 800 - 825 -SAVE 

IB13) 886 6631 

COFtPORAIE OFFICE IU40 RACE TRACK ftOAO 
lAMPA FI 3»26 1811) 9146631 


OYER 

40,000 

CUSTOMERS 


nmCES AND PAYMENTS ARE SU8JEC1 TO CHANGE WITHOUT NOTICE 
VOID WHERE PROHieiTEO PV LAW BZS 00 CREDIT APPLICATION FEE 
■AVAIL ABLE ON EXTENDED CARE PLAN ---OPTIONAL ON SELECT E QUIPME N 


I 1 HI 0\ Kl \l» K SI R\ K I ( AKI) 




9 pin 80 col. 
9 pin 80 col. 
9 pin 136 col. 
9 pin 80 col. 


CALL 

CALL 

CALL 

CALL 


LQ-500 . 
LQ-850 . 
LQ-950 . 
LQ-1050 
LQ-2550 


24 pin 80 col. 
24 pin 80 col. 
24 pin 110 col. 
24 pin 136 col. 
24 pin 136 Col. 


Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 
serial boards, ribbons & cables. 


MODEL 

P2200 

PS200 

psaoo 

P9XL 

Lceoo 

wc 


SEC^ 


24 pm SOcoi 
24 pm 80 cd 
24 pm 132 coi 
24 pm 136 col 
PAGE PAINTER 
MULTISYNC II MONITOR 


PRICE 

CAU 

CAU 

CAU 

S1B50.00 

CAU 

tsrs.M 


Hewlett Packard 

HP Itsttm n PAGE PnNTEA S1.ll5.n 


MODEL 
162 PLUS 

292 PLUS 

293 PLUS 

294 PLUS 
ML 320 
ML 390 


OKIDATA" 

ISOcps 80 CO 
240cp$ 80 col 
240cp$ 136 col 
400cps 136 col 
300CPS 60 col 
270cps 80 col 
270cps 138 col 
450cp$ 136 col 
LASER PRINTER 


PRICE 

S22S.M 

CAU 

CAU 

t736.n 

8386.00 

CAU 

CAU 

CAU 

CAU 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA 
CORPORATE COMMERCE CENTER 
3100 OUNOEERD. BLOG #706 
NORTHBROOK. It 60062 


AUTHORIZED 
SERVICE CENTER 

FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 


A Challenge lb 
Our Advertisers... 

Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC M^azine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 

Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by maii and telephone during the 
past year! * This is an audience that is responsive. 

With 15% off the general advertising rate, and a circulation of 700,000 
brand specifiers, you can’t afford not to be here next issue. 



One Park Avenue 
New York, NY 10016 
(212)503-5100 


“Starch Study, July 1986 



HARDWARE | 

— COMPUTERS PRINTERS 

ACER 386 CALL AST TuttiolQser PS GALL 

AST PiOTium CALL CITIZEN MSP40 336 

Citizen M019/12 CALL Epson LX800 185 

EvffM Step CALL Epson FXAO/DXY CALL 

Mitsubisni CALL NEC P2200 349 

NEC Mulhspeed CALL VfC P5200 536 

S(VT6ungXr/AT/386 CAU NEC LC890 Loser CALL 

ShorpLoplops CALL Ponosonc 10911 195 

/TAPc PwosonlcAii Models CALL 

WKivco/ iMrc PS810 Loser CALL 

1049 


SeogateST25M 
Mnscn be Drives 
PnomDiwes 
Bernoulli Box N 
AzctiiveXL40MBTape 
Everex 60MB Tope 

BOARDS- 

Ponosonc Fox Board 
Porodise VGA Plus 
tlesignerVGA 
EGA Wonder 800 
Super EGA HI Res 
V-RAMVGA 
Bhecord Plus 
TOPS FlostXiord 
AST Rom Cords 
AST 5251/11 
Above Boord 286 
Mach 20Tuibo 


389 crystal Print WP 

OystcriPrini Series II. 1429 

I- Xerox 4020 color 969 

CALL 

.5? OTHER HARDWARE 

Complete FAX 9600 , 369 

Logitecti Sconmon 195 

Hoyes Mooems CALL 

659 Procticol Modems CALL 

285 OalQCOpy730 1099 

295 HUocN Puma Pro 459 

235 Kuito Diginzers CALL 

1 79 Summosketch Plus 379 

499 Roland [lKy880A 949 

239 Svi«et P600 679 

153 Amdek Smart Scon 559 

CALL Diamond Scon 14" 509 

CALL GoldStor 1420 B3A 349 

379 ftmoeton Ultrosyric 525 

319 Genius Plus 420 1099 


SOFTWARE 

- ACCOUNTING SPREADSHEFS - 


ACCPOCBPI 
Bedford Accounting . . 
Ooc B Accounting 
New Views 
Open Systems 
Tirreskps III 
DATABASE 

AitMTiced ReveioTion 
Dotoeose 
dBase ^ 

06)0. Diamond 
Fox Bose + 

Lotus Agenda 
Pofodox 20 
O&A 
Rapid File 


CALL 

CALL 


239 Framework 
. 139 Lotus/Sympbony 
59 Microsofl Excel 
CM.L Quottro 
CALL Smart $W System 
nSSupemoicS 3L» 

WORD PROCESSING 


165 

449 


469 GrondviM' 159 

CALL Miaosott Word 4 209 

CALL Multimale Advantage N 259 

115 PFS Fust CtioioeVS 89 

205 Spnnt 129 

. 249 Word Petted 5 0 230 

429 Wordstor Pro 5 229 

199 Xywntelll + 209 

185 UTILITIES 

GRAPHICS Microsoft C Compiler 289 

Bylme 185 Quick Basic/C 64 

P^ Maker 3 0- CALL Turbo Poscol/C 95 

Po^ Perfect 225 Desqv^w 20 75 

PFS Fust Pubhsfier it 73 Wmoows 

PubiisMt 119 WinOowsOevel Kit 

Ventura 509 Deskllnk 2 

Auto Sketdi 52 Lopknk 75 

Colonx 105 Norton utilities Adv 78 

OesgnOodorSO 159 (Verarne 43 

DM3grapti/2000 225 PC Tools Deluxe 43 

Drow ^V>plouse 279 Sdetack Plus 116 

EGAFkiifilV2005 67)0reeFVo 

Freelanca Plus 309 WTio-What-when 119 

Generic Cod Level 3 105 Word Perfed Ottice 249 

HOHiard Gr^cs 275 Matticod 209 

Show Portner FX 225 Statgraptiics 479 

Genius Mouse/Dr Halo 59 Hoivord Proj Mngr 3 385 

FeNx 99 Time Line 3 339 

Mcrosott Mouse 103 WhoTs Best CALL 


800 - 662-2686 


orders only 
forCa.Orders.Tech Support, 415-255-2230 
Call or Write tor Free Catalog 

PAYMENT: Visa. MosterCard. Coshier's.Checks. Per- 
sorvol Checks with hold. Qualified PO.'s. CA orders 
add soles tax SOFTWARE SHIPPING- UPS ground-2% 
of order. SS min UPS Blue-3% of order. $7 min. 
HARDWARE — Coll tor charges DEFECTS: ReptoceO or 
repaired at our option. RETURNS: SuPiect to restock 
fee 

All Products New with full warranties 

Price & ovoiioPIlllY subject to change wflhour notice 
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j'T'j "I the showcase for PRODVCTS AM) SERVICES /.V THE MS DOS MAREET . 



PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOARDS. .351 

DISKETTES . . . . 

. . .354 

ACCESSORIES . . . . 

.367 

DISK 








CONVERSION . . . 

. .369 

CD-ROM 

351 

EXPANSION 


BAR 




CABLES 

351 

UNITS 

PERIPHERALS 

. . .354 

354 

CODING 367, 368 

BOOKS/CATALOGUES/ 

DISKETTE COPY 
SERVICE 

. .369 

COMMUNICATIONS 351 



PUBLICATIONS . . . 

.368 




352 

POWER 

SUPPLIES 

. . .355 

COMPUTER 


NETWORKING. . . 

. .370 

COMPUTER 




INSURANCE 

.368 

SUPPLIES 

. .370 

SYSTEMS , . . . 

.352, 353 

PRINTERS 

. . .355 

DATA 


TAXES 

. .370 

DISK DRIVES 

353, 354 

SECURITY 

. . .355 

CONVERSION . . . . 

.369 


DATA RECOVERY, TRAINING/ 

SOFTWARE SERVICES 369 TUTORIALS 370 


RATES AND INFORMATION 

HC Magazine MarketpUu e is u special economical section lor 
prcxJuct and service listings. 

Listings are grouped by category and sold by column inches. Sec* 
ond color option available. 

Standard DirecUiry Listings arc also available fora minimum of 4 
issues at $575 per issue JS25(K) total). 

For additional information call 2I2«503-51 15. 


MARKETPLACE ADVERTISING 
STAFF 

PC Mugazme, 3rd floor 
One Park Avenue, New York, NY ltM)l6 


ACCOUNTING 355 

BUSINESS 355 


BUSINESS PROJECT 
MANAGEMENT . . . .355 

COMMUNICATIONS 355 
356 

CONSTRUCTION. . .356 

DATA BASE 356 

DATA ENTRY 356 

DESKTOP 

PUBLISHING . .356, 357 

EDUCATION 357 

ENGINEERING 357 

ENTERTAINMENT/ 
GAMES 357, 358 

FINANCIAL 358 

FLOWCHARTING 358 

GRAPHICS . . . .358, 359 

HEALTH 359 

INVENTORY 359 

MAILING 

PROGRAMS 359 

MANUFACTURING 359 


MEDICAL 360 

MUSIC 360 

PREVENTATIVE 
MAINTENANCE . . .360 

PROGRAMMERS 
TOOLS 360,361 

PUBLIC 

DOMAIN 361, 362 

REAL ESTATE 362 

RELIGION . . . .362, 363 
SAI FS 

MARKETING 363 

SCIENTIFIC 363 

SECURITY . . . .363, 364 
STATISTICS . . .364, 365 

SURVEYS 365 

TAXES 365, 370 

TERMINAL 

EMULATION 365 

UTILITIES . . . .365, 366 
WORD 

PROCESSING . .366, 367 


(Irtnip Director 
Kaihryn J. Cumbcriandcr 
droop Sales Manager 
UanicI L. Roscn.swcig 
Support Manager 
Monica B. Dixon 


Sr. Atlyerli.-iiu.fi CiKiniiHalor 
Linda Annis-Lopc/ 
Attveriisinp Coitrtlinalt/r 
Wanda 1). Brown 
ProtiueiioH Director 
Anne Brockinton 
PrtHltiethm Coonliiuttor 
Robert Clark 


ACCOUNT MANAGERS 


Senior Airoiini Mitnaver Krnnelli No»a (212) 503.5175 

(;i«nda Campbell (2i2) 503-5118 y/v. I L. VT. NIL (CA DOWN) 

NY. GA. PA. VA. IX'. OH. AK. WY. MA , 

Jeanne De Simune (212) 503-5156 


TX. MN. Wl. AR. NC . IN. Ki. DL. SC. 

LA. ID. MT.OVKR.SHAS 
Kalhleen Morris (212) 503-5176 
UT. TN. NH. HI. K'A ‘J4(K)0 & UPj 

l•(K(H)) K25-tAI)S 


Michael Rrmilcs (212) 503-5125 
MI.(T. IL. KY. ML. OR. OK. AL. 
MO. N.M. lA 

.lonalban Adewumi (212) 503-5117 
NJ. WA. Ml). A/. CO. NV. MS. KS. 
ND. SI) (ALL CANADA) 
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HARDWARE/ADD-ON-BOARDS CABLES 


COMMUNICATIONS 


V 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


THE X BANDIT 4 EMS 4 

Fof XT/AT Enhanced, expanded memory utilU- 

ing LIM 4 0 specifications Segmented memory 

mapping, split memory addressing 2 mb in 

one slot 8 mb total Spooler. RAM disk auto 

configuration software, manual, warranty all 

included. $229 

TELETEK ENTERPRISES. INC 

4600 Pell Drive 

Sacramento, CA 95636 

(916)920-4600 (916) 927-7684 FAX 


CD-ROM 


/ 


SUY HITACHI miVE OET: 
ProorwwMr'* Library 
QroMT Encydopv^to 
Phytl^'t D«k Rttorwict 

FOR ^960 


CD-ROM/WORM OUTLET 

IS YOUR DATA SAFE? 

SA VE WITH THIS FANTASTIC OFFER 

HITACHI A TOSHIBA DISCOUNTED 
BOOKSHELF A CD4tOM DRIVE $72100 
THE BIBLE LIBRARY I BUm. 20 M tm m 


Dacourma GRaiERS.Mc(?UW-HluSa01lXSUPBIU^ 

US ATLAS OrOVISKW AND MANY U0fiE> 

CALL ANYTIME 1 -800-543-1 734 ORDERS ONLY 

,716)052-6711 ONE DAY SERVICE C.O.D. ACCEPTED 

PHV JASON ENTERPRISE 

218Pin6St. Buffalo. N.Y. 14204 

ORCLE SSt ON REAOen SCAVYCE CARD 


CD-ROM 


Drim (md7 lo run): 

HucN External Onvc S 6V9 

TothibaDnveforMACSE/Plut/ll XSO 

WORM Dnve Special Manor MO MB M93 

Portable »6 »/a) ROM Drive .174) 

Ortvc/Tille Combm: 

PCSunerS<i(2tiilei*Dnvei 7<N 

Mtcrotofl Pn^rarrancr's Ubrity « Dnve 9t9 

Comuocli Pttmograpby ' Dnve 1279 

niies: 

CoaitiMlKin Paperv or ElectranK Bible 69 

COROMSooreediv 9S 

Bcmca Heaven A Hell 99 

C Ubeiry or Cr^tct Lab 99 

CaaMuner Staittuo or Ecoooimc SuiiUirv 99 

ClobMac or EditcarplMAC) 119 

PC-SiforPravda 26) 

ZirrDavitCcm^UbrwyiNEWk 69$ 

Oifotd En(luh biiliatufy 940 

Hunare4i of CD-ROM ihten. Free iM-pa(r calaiot. 
AMEX'MC/VISA 

Bureau of Electronic Publishing 
IS Lounburg Si^. Verona. NiOW4 
1 201)746- $0)1 


CIHCU 962 ON RCADCR SCRVICC CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


CABLES 



PUT YOUR PRINTER UP 
TO 300’ AWAY! 

NEW LONG RANGER' PRINTER 
EXTENDER AND SUFFER 

• UsM sanOard 4-«nn phone caM with moCuter 
^ug$. up tt 306 (IC cable induMO] 

• OpMnal32K[iSp9.)or64K|30pg|buflef 

• No power supply needed 

• Works wi1hPOXTKI7PS2paraM 

• Gueranteed compatible with tfisohware 

• 1 -year «arrafi(y.3l>day.money6ack guarantee 

LONG RANGER EXTENDER $11995 

LONG RANGER VW32K BUFFER $159.95 

LONG RANGER W/64K BUFFER $19995 

RANGER 

RANGER TECHNOLOGIES. INC. 

2235 FIRST ST. 1119. SIMI VALLEY CAg30» 

(805) 583-8847 

CIRCLE SS3 ON READER SERVICE CARD 



Companion^llows you to 
add an extra Keyboard and 
monitor up to 250’ from your 
F’C system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 

2800 H. Bob WMk« Avw. 
HuntsvMo. AL 3580S 

(2051 sa«4»ii 

anCLE S54 ON READER SERVICE CARO 


■iSfp 


PC - VOPEX 


KEYBOARD 4 MONITOR 
500 FEET AWAY ■ ALSO 
DRIVE MANY KlONiTORS 
AT ONCE - CALL FOR 

FREE CATALOG 

NETWORK 
: TECHNOLOGIES. 
INC. 

Hies fliWitfi «_ Aueorw. OH 44m 

(216) 543-1646 | 

(800) RGB-TECH ^ 

ORCLE 555 ON READER SERVICE CARO 


COMMUNICATIONS 


PC-Hooker 

Connect any two IBM compati- 
bles and transfer files back and 
forth at speeds exceeding ! 15,000 
baud, faster with parallel. 


Faster than LapLInk 
Easier than Bridge 


• Universal serial cable, 
parallel optional 

• Bi-directional transfers 

• [>isk/file mana^tnenL eg, 
Dirtree, Sort, Find, View 

• Text edit and print facility 

• Chat mode 

• 5 (A* and 3 Vi" disks 

• PS/2 ready 

PC-Hooker includes everything 
you need for fast and easy file 
transfers for only S79.9S. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
S 1 29.95. For a limited time, get a 
parallel cable FREE with PLUS 
and TSR. 

gUmaiB 1-800-686-6455 

CmctE 557 ON READER SERVICE CARD 




NOBODY DOES 


SHARP 


FAX 


BETTER 


MURATA 

RICOH 

XEROX 


MACHINES 


Factory Warranty Full Training 
Immediate Delivery Installation 

CALL NOW Discount Prices 


FAX OF AMERICA 1 -800-342-3299 

America's Low Price IND. Call 219-256-7019 

FAX Distributor CmCLESMONREAOCnSEnvKECARD 


INSTANT SATELLITE NETWORKS 


Distnhulin^ iniornialion via satt*llilf* is profilahle and 
LosI i*lfeLtt\f VtKj tan dt'livcr intormation anywhtTf in iht* ioniin«>ntal U S in 
st'toiuis lo ,in unlimited numl>er ol ItKaltons You tonirol authori/.ition lo 
ttH your Ir.insmission STAR priividesyou with everylhin); you ntt'd 

5.T.A.R. Mill help you started. C all us today at (801) 22S-7000 

SjtcIliU* TwhnoloRY And Resfjrih 

ilOSQlTHCOM.MIRCE ROAU.ORtM.UlAHMOiS FAX 18 OI 1 22 S- 1 M.O 


ORCLE S5b ON READER SERVICE CARO 
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COMMUNICATIONS 



Invisible Network. 


• Includes all hardware and software-Nottimg 
extra to buy. 

• NET'SONetworkOperatingSystemisfull-fealured. 
has extensive on-line help, and saves memory 

• Filesharing, printspooling, file recordlocking. elec- 
tronic mail, menu system, security, network management, 
diskless workstations, diagnostics 

• Also compatible with NETBIOS. IBM PC LAN 
Program. Novell Netware 

• 30-day money-back guarantee and one-year warranty 


“6M^#«rfennMee 
aider toatf. e/cfoir 

timfiftettliiig 
nqiii nm t Ms . aid 

-PC Week 

“minisikle 
MelwerkHnlem 
food *«/.*' 

— PCWapaww 


Model 200 Model 300 Model 200 A Ethernet 

Compatibility IBMPC/XTAT IBMPCXTAT MicroChannel IBM PC XT AT 
8 Bit 8 or 16 Bit 16 Bit 8 bit 

Speed 1.8 Mbps 3 0 Mbps 1.8 Mbps 10.0 Mbps 

Wiring Twistedpair Twistedpair Twistedpair Thin coaxial 

Price $215.00 $315.00 $399 00 $399.00 


1 for more information call (415) 570-5967 or write 

1 Invisible Software. Inc. 

1 1165 Chess Drive. Suite 0. Foster City. CA 94404 

"iteflewte.llHflrif 

reepmem^lt." 

—Data Based Admot 




Extend the distance between 
Monitor/Keyboard and System Unit 
up to 250 ft. 

• IBM PC XT AT PS ? and lOOS compatibles 

• Available for MDA. CCA EGA (TTL) and VGA 
(Analog) Monitors 

• 2S. SO. too. ISO. 200 250 ft lengths 

• No eiternal power required 

• Special orders for any length up to SOO ft 

• Prices start at (ISO 

• One of a kind product 

CYBEX CORPORATION 
2800 H Bob Wallace Avenue 
Huntsville. AL 3S80S 
<20S> S34 00U 

ancLE S60 ON reader service card 


FAX MACHINES 305 


Sr>orp FO 300/500 coll 

Mufoto M1200/1600 coil 

Sovn L IL III tv. V coH 


» COMPUTERS 
• PRINTERS 


• MODEMS 

• H/F DISK DRIVES 


CALL FOR BEST PRICE 


US Data Link 

14433 Pidcwtck Lone 
Garden Grove. CA 92644 
Nationwide > 1-SOO-872-032O 
Collfomki > 714-839-5419 
FAX 714-839-5036 


CIRCLE S61 ON READER SERVICE CARO 


COMPFAX, INC. 

CHIPS-ALL SPEEDS 

64K CALL 

256K CALL 

Processors-lntel CALL 

FAX MACHINES 

SHARP 220 $969 

SHARP 420 $1269 

BROTHER 150 $889 

"We Are The Cheapest" 
1-800-243-7775 
in IL. 312-394-3334 

aRCLE S«2 ON READER SERVICE CARO 


ADD A SECOND USER 

foyourXT/AT /.486 


I Two users can work simul- 
taneously ur>der DOS on 
same or different programs. 

> Use any off-the-shelf DOS 
program. 

* SHARE file, data, modem, 
math co-processor, printer 
and other peripherals. 

> Simple to install, easy to use. 

dioa 

^maximum cd 10 
uMTSbyadcInf 
. PCSHAREpAM, 



• mortograpMc wortuMton wr/adiplari. monitor. 
^ koyboard. 5P catato attd mRwm. 

39PCSHARE 


ZAKI CerporOton • 4» Mapto SL a Martooro. MA 017U 
CIRCLE $E3 ON REAPER SERVICE CARD Cal (SM) 400-0201 a FAX (SOO) ai-05»8 


TOSHIBA LAPTOPS $385.00 

T1000 $7S9.»0 

T1200F/FB- $1329.00/1490.00' 

T1200H/HB- $2199.00/2390.00 

T3200 $3840.00 

T5100 $4849.00 


PANASONIC 
FAX MACHINE 

PANAFAXUF156 $1095. 

PANAFAX UF • 250 $1495 

PANASONIC KXF120 $1095 

Sanyo SF 800 Coplar S54S 


MACHINE 

FAX 

MURATA Ml/1200/ $845/895.00 

RICOH 800/20 $799/1495 

CANNON 20/8 $1075.00/799 

SHARP FO 220/420 $945/1195 

SANYO SF100/200 $995/1195 

SANYO SF 51 5H 

TOSHIBA TF211 $1495.00 


Terms' PrrpavmciM Prices Viu M C COO • 24$ Reslock 20^ prices cm cbange 
T.P.C. 12M3 Hooser SL Garden Grove. CA 42842 

Rent *Buy *Laase 800 ~ 444~31 99 Pax 714 -mi.i 


aRCLE 564 ON REAPER SERVICE CARO 


COMPUTER SYSTEMS 



■ Phoenix BIOS 

■ 12 or 16 MHz, 0 wait states 

■ Expandable to 1 megabyte 

■ On board clock and calendar 

■ Digital speed display 

■ Hardware reset & turbo sw. 

■ 5-Dr. capacity with 3-Or. open 

■ 200 watt power supply 

12 MHz 16 MHz 
BvtBont 49000 0454M 
Comes with: 

■ Zero K RAM 

■ 1.2M floppy drive 

■ Floppy/HD ctrir 

■ 101-k^ keyboard 

7704f0 92S4W 


Order (800) S43-5107 
Info (714) 990-2097 

JAWIN COMPUTER PRODUCTS 

Wt stock over 100 Hems of perlpfwnl 
CAids, pleese wrtta tor our price list. 


BELOW WHOLESALEI 

LOCrTECH PS BUS MOUSE 
3 button, gsnwio but caid. A 


• 9' 

toflwara dnvtn, 

programl $3s 




WYSB VGA MONITOR $349 
Qutll 
price. 


QutlHv of VWSE st a fabulous 
>. Oat them before daaiarl 


FUJfTSU ESDI 73MEQ $445 

Mod.l2i44E, SSMSSccMIMmIII 
TnUe. aa d.1. tnnibr « MSM drtMsI 
QnM tar IAN, OO, 3W WMUJMI 
ESDI HQfFlOPPY OgnlRlItar $149 

MONO 3M SYSTEM. 73ME6 

UnJMn see, ISMHZ. 1 1MS RAM, Am- 
bermomier, enhanc e d TaMEOi. 
ESDI tmn drNeOfC^TWS/ 

TRACKBALL/KEYBD COMBO 
TieeNbMt/iOiKB Combo UoA. FQIU 

(S00)452-4445ext1132 

In CA C M! fflOOW2 B«41tt1 1» 
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1% NT 286-12 MHZ PORTABLE 

♦ i • lnlel 802 a 6 -ft/ 1 ?MHZ* MOKRAW# ?nMBHnfflDisk» 1 


NEW 


• lntelS0286-6/12lv1HZ* 640K RAM • 20 MB Hard Disk • 1 2 
MB Fksppv Drive • Ser/Por/Gorne Ports • 200 W P/S • Nevr 
ICO Screen • External CGA/MGA Monitor Port • Top quality 
Motherboard • Excellent for Networkir>g • One year par ts & 
labor wcsianty 

NATIONAL COMPUTER 

9823 Mira Mesa Btvd. San Diega CA 92131 
(619) 530-2446 


$ 1,695 


IBM PS/2’s 

Up to 41% off! 


Tandy's? 


Rclol 


MOOl.L 50 (121 1.5‘>5 S2.350 

MODI. 1. 60-04 I 5.295 1.245 

MODI. L 60-071 5.795 1.675 

MODI-.L XO-04 1 6,995 4.2X5 

MOITI-l- X0 (I7I 7.995 4.K25 

MODhI. XO-m X,995 5.945 

MODI:I- XO- 11 I 11.995 X.195 


ViiHrrk'tin Micni CiiinpuiiT CVnirrr 
289(1 (irimn Kiud • Suite #4 
LT. (.audercbiie. Kl. .1.1.112 

(305) 985-9406 
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386-20MHZ 

$1649 

•IMB-OWS •I.2MH KD •HMiDC.int 
•S/p Pt>ns ‘2X7&.1K7 .Srxkels ‘KB-IOI 
CIRCLE 969 ON READER SERVICE CARO 


W/ 4.1MR.45iiiS. Rl.l.. 1:1 liil. $19X9 

W/II0MR.2XITI.S. RI.I.. 1:1 Int. $2,195 

W/I50MB. 25mS. KSI)I $2X95 

WV.IXOMB. IScnS. luSIII $.1795 

.1X6-24MH/ ndd $400 • ('nil fur options 

ESC Computers, Inc. 

"[A"c^ffie*M213) 655-3605 

Fax (213) 655-8945 




, MICRO WHOLESALMS 

anymsm 


ASTCOMPLTTERS 

2ae.Mod6iaO:S12KRam S1306 
386, MocW 300: 1MB Ram 12706 
MocMBO, 14QX.140.170,3eO CMI 

NirrSUBISHI COMPUTERS 
MP2a6. 310:640k, 1.2M FDD 81060 
MP306.11ft1MB,134FDO $2296 

Uplep26eL-200:640K.20MB 82186 

PANASONIC PRINTERS 
KX-P1124,24PIN, ia2/B3CP8 8280 
KX-P4460, lAMT Pwlner. liPPM 81386 
)0(-Pioaoi.iaeii.io62i,i6e6.i624 can 

ORCLESTOON 


ZENITH LAPTOP COMPUTERS 

1S4HR:640K,20MB.«AIOdwi> 81886 
Supanportaae, 1Me,20MBHO $2825 
8ijpar3p0d28e. 1MB.40MBHO 83286 
Turtio8port36e,2MB.4aMBHO LOW 

EPSON PRINTERS 
FX860. 264 epa, 8 pin, NtO 8346 
LOlOeo, 24 pin, 264/88 GPS LO 8738 
LX800. FX1060. 1 Q60<VBS(V?9e0 Low 

INTEL MATH CHIPS 

All chipa (8067, 80287, 80367) Call 

Hours: (M-F) 9:00a-5:30p CST 

READER SERVICE CARO 


Computer Systems Disk Drives 

8086 sys. 4 8MHZ 640K 20MB 

$908 

286 sys. B'lOMHZ 640K 40MB 

$1349 

386 sys 1&201MBRAM40M6 

$2227 

Hardcard 20MB 28ms Seagate 

$327 

Seagate 60MB RLL HO ST277R 

$388 

Adaptec 2372 1 1 AT RLL cent 

$140 

Micropolis 1325 72M6 28ms HD 

$475 

Fujitsu 360K Floppy Drive B1 

$61 

Sony 3-5" 1 44MB F Drive 

$93 

Samsung 4551 Multisync Monit 

$415 

Star NX-1000 Printer 144cps 

$170 

DMC 


1234 South Si.. Long BmcK. CA. 90805 

Tel: (213) 422-4444 


Fox: (213) 422-7676 
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FOR 

: FREE INFORMATION ! 


HOW TO GET 

^TANDY COMPUTERS? 

FOR 

lTHE best PRICEyS 


800 - 433-7253 


= (9-5 CENTRAL. MON-FRt) Z 

■ aRCLE S73 ON READER SERVICE CARO ■ 

lllllllllllllllllllllllll 


COMPUTER SYSTEMS 


CIRCLE S67 ON READER SERVICE CARD 

mill iiiiiiiiiiiiiiiiiiiiiiii 


ol Discounting = 
Computers = 
& Ceiiuiar Phones = 


__ "OthcrN copy our ads. — 

“ hul mx our service S 

iiif MflRVMflC INDUSTRIES INC S 
= 22511 KjivFwv = 

= KuIn '77450 = 

1924)747 PAX l7l.1| 574 4.167 
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*** Maxtor *** * 

Xn085 72MB. ESMS. NFM s565 

)^>1140 12QMB. 2SMS. MFM 1295 

XT*2190 leoMB. 2eMS. MFM 1375 

XT-4170 156MB. I4M8.ES01'SCSI 1395 

XT<4380 338MB. I6MS. ESOVSCSI 21 75 

XT-8760 S77MB. t8MS. ESOkSCSl 4395 

* USM DISTRIBUTORS 

1101 Grandview Dr.. So. SF.CA 84090 


^’Seagate Specials* 

MYLEX IK DI&TAL * DTC 

Motharboerds Omi • ADAPTEC 

*1:1 INTERLEAVE* 

• PERFORMANCE SYSTEMS • 


415 - 952-5885 
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AVOID THE HASSLE 
& THE RISK! 


1-800-GO TO PRC 

GREAT PRtCES 

For example: 

10 MHz AT 640K VGA System 
$1425 

Highest Quality Componems 
Knwrlddgeable ft Courteous Personnel 
Full Line Computers ft Peripherals in Stock 
Get II all al: 


Technology Ixic. 

i73^ 


IN <:>UFORNIA. CALL 1-818-350-8810 

c>MLi$HMUA5ai£ftvicEiM^ 


LAPTOP SPECIALS 

ZENITH * TOSHIBA > NEC 
• SHARP • OATAVUE 
The Latest Laptops at Low Prices 
along with a wide Selection of 
Accessories includina . . 

• iVt" or Svi' Ext. and Int. Drive 
Unili For Laplops and Desktops. 

• New Tandy 1400 LT and Toshiba 
1100* Internal Hard Drive 
Upgrades. 

• 1200 and 2400 Baud Modems. 
Oiconii Printers and Numeric Key- 
pads For Laptops 

Panalax and Sharp Fax Machines 

For Fast Reliable Service Call 

COMPUTER OPTIONS 
UNLIMITEO 

201'469-7678-7 03ys 
OhM IOPM (EST) 
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DISK DRIVES 


= r- 

B I 


SPECIAL REPAIR COUPON 


Capacity Flat Rate SPECIAL 


= I 


10-I4mb 

15-19mb 

20-30mb 

31-40mb 

41-49mb 

50-85mb 

86-1 20mb 

12M50mb 

Test & Evai 


$75 

$99 

$125 $112.50 
$150 $135.00 
$175 $157.50 
$210 $189.00 
$275 $247.50 
$325 $292.50 
$25 


VALID THROUGH 3/15/89 
We repair most major branos 
FLOPPY DRIVE REPAIRS 
FLAT RATE $35 and $45 
90 day warranty on all ropaira. 
5 day turn-around time, 
ib TECHNOLOGIES. INC. 

21011 itaecaSt. -aF 
Chatsworth. CA91311 
Telaphone (618) 709-0400 
^ ORCL^a^N^AOER^CRVJCI 


P (• M ^ c; A / ( N I ■ {• V.\iRV\R\ 2 S. I K 
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DISK DRIVES 


* TAPES, drives! 


Sir*oto 

Reliant Serin MmM 210/SO M6 $$79 
Model 350/1 25 MB CAa 
Bndge FUe $249 


ST22S 21 MB 
ST136 32 M6 
PluB Oevelopmem: 
Hardcard 20 MB 
Hardcatd 40 MB 


and DISKETTES.- 


IBM 3 5’ 1MB 
2 MB 

Maxeta.S* OS 135 
5 25' SS 00 
OS 00 


$2.99 ea 
$5.49 ea 
$2.49 ea 
.90 ea 
$1.09 aa 


COMPUTER OUTFIT 


P.O. Box 21 16. ButfMo. NY 14240 2116 
227 Breakwaters. Bultalo. NY 14202 
1-«00«4»-5900ext.6S FAX«716«32-OS34 
NY State orders add 8% sain tax 
Prcaa autiacl W tfianoa Qiaga. monay oiaara 4 P O 
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DISKETTES 



5y4 DS/DD ^51® 

100% CERTIFIED 
LIFETIME WARRANTY 

Pnce based on quantity of 250 m bulk 


includes Tyvek sleeves and label kits 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


• 24 HOUR SHIPMENT • 


MEGASoff 


PO Box 710. Freehold. NJ 07728 

Full servKe dupkcalion Iac4rty 
^RC^^T^f^EAM^EflVlC^^^ 


EXPANSION UNITS 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is flie hard lo get IBM upgrade 
ROM that allows your origin^ PC to 
utilize the full 640K ol RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 
are authentic IBM chips - not pulls. 


ONLY $49.95 EACH! 


Part No MK 36C35N-4 


I Prog. No 1S01476 Tbm 61-^ 


SELF-RELIANT PC PRODUCTS 
1750 Kalakaua Ave. #3-133 
Honolulu, HI 96026 
TELEPHONE: 808-946-1808 
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[to 


PROMPT DEUVEHYIII I 

S SAME DAY SHIPPING (USUALLY) I 
au<wTTrTaMPvc(S«<MHi«4Mt.iai | 


DYNAMIC RAM 
.. 1MII9 80n8$4S0.00| 
' 296KX1 eons 150.00 1 

1MX9 85 ns 450.001 
IMblt iMxi 80 ns 36.00l 
IMblt iMxi 100 ns 2 S.mI 
41258 256KI1 60 ns 14.»5l 

41256 2SeK<i 100 ns 

51258 •29eKxi 100 n 
41258 2 S 6 KX 1 120 ns 
41284 • wkji4 1 20 ns 
EPROM 

27C1000 iSSKxs 200 ns S2B.50| 
27C512 S*Kxt 2Wr» 13.9Sl 
27256 32KxS ISO ns Aisl 
27128 laiois 250 ns 4.99| 
STATIC RAM I 

622S8P-I0 39KxS 100ns S22.95I 
6264P-I2 SKxs 120n8 9.75 1 

6118AP-I2 2Kx8 120 ns 5.50E 


12.9S| 
13.S0| 
12.25 1 
14.50 1 



DYNAMIC RAMS 


SIMM avm $CALL 

1MBIT lOOra $33.00 

51425610D.B $37.00 

41464 ison. $14.50 

41256 i20n. $11,95 

(>41256 is(k« 

51258 lOOne $12.25 

(>4164 istkw 






I.C. EXPRESS 
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PERIPHERALS 


PERFORMANCE PERIPHERALS 

for 

TaSHIBA UPTOP COMPUTERS 


’i riXl hfis KNpaiiNkH) .Skii Inlt-nal MixhuiN ke 
TII'XI I .Tl'txi TIMKl. T1MXI. TIliK). T'>JIMi 
\D iM. S H*i KJ 1 1 & LniuMK (iKipk-r iac ks 
Mj|l-^ $<•)•> Kill iimV XSi.VJ 


'iKMi bps liik-nial M'xji-m (urTriJiiha TilHK) 
VJlIL kilV KJI I A V'lHiMk* IxHipkT jacks 


'Jnxi hjis Kuih-hi Modt-iii kir TIJiXl. TKkNi 
M ' ilU K| 1 1 jack piMtT OMiinil midc 


'COMMS i tApaibkiii Skit (ard S.MJh $1*71 
'Dual IXIMH.S kspaitsitHi (jnl DJIik $2*71 
*S(M LllJ I n K\|Uii>kNi (iinl NMK il'M 
'l»MMS : liitcnul TliKKi (inl b.MJI $i i«l 
'VlajfUtmil.K iMcnul haikn piMir pa«-ks and 
piMi-r adapkrs k>r ihc lapuip isiropuicn 
PRODI CT Ran CorponUkin 
ll'li haifk #.>«il SaiiluisOhis|v. i:l*HHII 
Ptionr(K05 $46-971.1 FAX (KOS) $46-9716 
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PC Magazine 
Marketplace 

2nd Color 

Option Available 


PERIPHERALS 


9-Track Tape 
Subsystem 



MINISTREAMER" 


Now you can exdiange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
meubytes per minute on PCs 
and compatibles. Subsystems 
include /" or lOVi" streaming 
tape drive, tape coupler card, 
caoles and software. 

UunLSTnRl 

9621 Irondale Avenue 
Qiatsworth, CA 91311 
Telephone: (818) 862-5822 
CIRCLE $$4 ON READER SERVICE CARO 




9TRACKTAPE 


• Complete syetem manufacturer 

• Support PC/XT/AT/PS2 8 Mac 

• Read k wrtta 800/1600/6290 

• Uta with IBM, DEC, HP tapea 

• Linka to FORTRAN, C, COBOL 

• Networking capability 

• Cualomlzed aoftwera available 

• Powerful data extraction 

• Large inventory of Anrfteu, 
Cipher, Kennedy. Qualetar 

• Feat technical support 

• System pricee from $2995 
Avoid (he middlemen— Qo dIrectI 



; FLAGSTAFF 602-779-3341 
L€NGINe€RING fax 779-5998 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage, 
AK Systems otters a 9-lrack, 
IBM format-compatible V 2 " 
magnetic tape subsystem for 
the IBM PC, featuring; 


• IBMformat1600'3200and600cpi. 
■ Software for PC-DOS. MS-DOS. 


■ Also lor AT&T. DEC.VAX.VME. 
S-tOO. RS-232, IEEE 488. 


AKSystems 


20741 Marilla St. 
Chatsworth. CA 91311 
(818) 709-8100 
TWX; 910-493-2071 


Write, phone or TWX lor mlormation. 

CIRCLE 586 ON READER SERVICE CARO 


TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 



• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 


call (818) 343-6905 or write lo; 
Ceetack Cenvelir Cerp. 

PO Box 153 Taraana.Calit 91356 


COMTECH 
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FOR MORE INFORMATION OR TO PIACE YOUR AD CAU. 212 503-5115 



TURBO-COOL 150: 
Cool, Quiet Power 



MOOfL 

POWER COOURG NOtSE PRICE 

STANOARO n 

1»W 

1.GX 

STO 

m 

STANDARD AT 

now 

1.01 

STO 

S10» 

SOISe PC/XT 

1S0« 

i.ax 

-Its 

tin 

S02M AT 

200W 

1.11 

-MS 

S10 

TCtSfl PC IT 

ISSW 

L2X 

-SOS 

Siai 

TCZOOPCn 

ZOOW 

171 

STD 

Sin 

TC2MAT 

2S0W 

1.» 

STD* 

Sin 

FCC. UL ITOV/HOV 4 9rn« plugs hetiry duty c«n- 
ponents. patented copiing system. I year «a"arty 

PC POWER & COOLING, INC. 

31S10 Mountain Way. Bonsall. CA 92003 

( 619 ) 723-9513 

VISA MC/COD PO 







PRINTERS 



CITIZEN 





MODES. UOD 

l2eC1»SJSNLQ 

16730 

MODEL 180D 

1MCPS35SLQ 

113 30 

MODEL MSP 40 

240CPS,40NLQ 

»CX)LUMN 

33(U» 

MODEL MSP 4S 

240CPS,40NI43 
132 COLUMN 

475.00 

MODEL MSP SO 

300CPS,50NLQ 

N emUMN 

4S0JM 

MODEL MSP SS 

300CPS30NLQ 
132 COLUMN 

SSCLOO 

MODEL P-35 

35 CPS 

55000 

DAISYWHEEL 

I32CX)LUMN 


SEQUEL 

(713) 46M2I5 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 


PRINTERS 


ADD POWER TO YOUR 
LASERJET II FOR LESS 

I Expanttabl* Memory Boards: 

1MB -$277 V 
2MB • $ 579 
I 4MB -Call ^ 

Pont Cartrtdgsi 
Z* -$209 
123 -$249 
I B/P • $169 

HP Plotter (HPGL) Emulation: 

I LaserPloner - $ 129 

D.H. SYSTEMS. INC. 

1940 Coiner Ave. 

Los Angeles. CA 90025 
(213) 479-4477 



SECURITY 


INSURES FOR POWER SURGESI 

When SAFEWARE designed Ihe original com- 
puter insurance policy, they decided lo cover 
even the notorious POWER SURGES Today you 
can buy comprehensive, lull replacement pro- 
tection against theft, accidents, fire, earthquake, 
water AND power surges for as little as $39 a 
year Call tor details & immediate coverage 
1-800-848-3469 

SAFEWARE. The Insurance Agency Inc 
2929 N High Street 
PO 80 x 02211 
Columbus. OH 43402-0211 


SOFTWARE/ 

ACCOUNTING 

PC-FUNO 

The leading fund accounting system for local 
govts and non-prolit organizations Modules 
include General Ledger, /founts Payable. En- 
cumbrance. Obligation Tracking. Aaounis Re- 
ceivable. Payroll. Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depls PC-FUND runs on the I6M- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC 
P O. Box 773028 
Steamboat Springs. CO 60477 
(800)551-4458 (303) 879-5770 

NEW! TIME-SAVING PAYROLL 

Automates weekly, bi-weekly, semi-monihty or 
rmnihly payroll tor up to 200 hourly and/or 
salaried employees A^pis lime as hrs min 
All taxes + city. 401k. atter-the-taci payroll, 
lips Prints checks/W-2's/Ouarterly reports 
$95 + 2 50 s/h Money Back Guarantee Visa/ 
MC/Amex/OC Call, tax or write: 

Phoenix Phive Software Corporalion 
7830 East Gelding Drive. Suite 400 
Scottsdale. AZ 65260 
800-331-1811/602-483-0991 or 
Fax 602-948-1379 


ACCOUNTING 





World's Finest Fund Accounting Software 

OnerilledKM Ulililv BillinR PolKeOutKNM 

AciouWt PtyMf Bimnn» licerw CMh MjndRpnten) 

PurcluK CMet AKounb Rcceiviblr Work Mjnjjiffnfnl 

P^vtoH Inventorv C'Mh Htfntrt Systemt 

PerwnnH fmdAsich Pet Lk«im* 

UNIX. XENIX, VMS, MS-DOS, PS/2, Netwoda 
CORBIN WILLITS SYSTEMS 
3S754 Mniion Blvd., Fremont, CA 94S36 • <4151 790-5600 
Citle«, Non-Profils, Grants, Utilities, Counties, Education, Special Districts 
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MIP FUND ACCOUNTING 

The MIP Fund Accounbng System meets the 
financial and managerial reporting requirements 
ot nol-lor-prolit and go^mmental organizations 
The SystOT features multipie fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules ottered G/L. A/P. A/R. 
Payroll. Encumtxance. Expenditure Budget. Rei«- 
nue Budget and Lotus^OBase Interlace MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Huntland Dr . Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800 MIP-FUND 

dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 
•dINVOICER & A/R ‘SALES ANALYSIS 
•SERVICE BILLING ‘ORDER ENTRY 
•JOB COSTING ‘JOB ESTIMATING 
'PURCH ORD/INVENTORY -PAYROLL 
S99ea-4-s&hw/dBASE2.3or3-f SouiceCode 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave 
San Diego. CA 92107 

ffilQI W1AT44 

Visa-M/C-AMEX-Check-COD 


BUSINESS 


What to BUY 
Who to HIRE. REWARD 
What's top PRIORITY 


I Quk^, dear^ tbow both objective 
" aad ioiuitive indeotEi to your managc- 
I metu, depenmetu or peetv. Focui ob 
* whai nuitcn. %>eed ^ tprovilt. Spend 
I lew time in meetiof^ « 

I DbcISION PAD^makee the 
dednoo murti come alive on your PC. 

I PIalB wortubect Feel, caiy 

graphic opcratioa. 3-D Groupware 

I option. PmctkaL created by a aenior line 
manager. $195. Saliifactioa guaranteed. 


ncommauied"‘ BYTE _ 
■"/’m hooked”- Dyson, FORBES " 
^‘TVelcome addition” - PC M«f | 

^ FREE DTnnTcsio "u” "T 
I CALL 800.ZS7AS65 cxI U8 | 
I Apian Software 415-8S1-8496 ■ 
Jbox 1224 Menlo ParIc,CA 94026J 


BUSINESS 

PROJECT 

MANAGEMENT 


PROJECT SCHEDULING 
IN1-2-3 AND SYMPHONY 


PROJECT CALC *adcla m* new menu 
choicea to cretfe projecta on your 
sprwdaheat Urtk profaci coaU a datea 
wVhtxidgats Aafc *whal-ir wXh time' 
Draw Gantt eharta of dales, stack 
tkne, mlestones And PERT charts or 
neiwurti diagrama ol tasks PiM charts 
through PrMGraph with cokxs. titfes 
and lagsnds Formal and prini tabular 
raports of dates and costs with /PrM 
PROJECT CALC performs crttical 
path artalyala Find the eartieai/leltai 
start and Rnish dales lor each task 
Specify work hours, vacations and 
holidays on a graphic calendar Works 
with CGA. EGA. VGA Hercules |t7995 
FRONTUNE SYSTEMS, INC. 
eox7408-PC. San Francisco. CA 94 1 20 
(800) 4S1-0303 kSS, (916)677-7171 xS5 


CIRCLE S91 ON READER SERVICE CARO 


Business Plans 


BlZlPIlsaiBuilder™ Quickly* 

easily complete an efFective bu-sincM / 
marketing plan for presentation to in- i 
veslors, Sr. management or clients. A ^ 
' comprehensive and proven framework 
, — Over 85 pages of outlines, head.'ncs, i 
structured senlence.s & paragraphs, lists, 
financials, suggestions... already typed I 
into 29 ASCII text files & Lotus*. 
Follow luioriais & edit into a finished 
plan. Includes manual. FVeferred by > 
invesimeni capital experts, corp. mgrs 
experienced con.sullanl.s. $99"-i-S.3 UPS 

I ^qIs For Sales '*' .to-day accept / reiu^ 
' 1.1.1.15 WildcTcM Dnve Site license avail. ' 
I Los Alios Hills. CA 94032 Visa*MC*Aincx| 
1 80<V 442-7373 • Call today. I 
CmCLC m ON RCADCR SCRVICC CARO 


(XIMMUNICATIONS 


UNATnNDED FILE TRANSFERS 

• Error tree Iranslers between multiple sites 

• Schedule transfers any lime(s). any day 

• Use sfand alone or with other programs 

• No complex script languages to learn 

• Easy set-up commands like Send. Receive 

• LAN compatible. Multi-level security 

• Introductory otter $75 per location 
SFI. Inc 

60 x 531650 

Grand Prairie, TX 75053 
(800) 433-5355. (214) 264-2626 


pc: m a g a z I n I- 
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COMMUNICATIONS DATA BASE 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link R^iace 
that aging telex machinel Add telex service to 
your business lor cost ettective worldwide com- 
munications! Corr^er-Teiex-Link transforms 
your PC into a state-of-the-art communications 
tool for telex 
Cawthon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 46124 
Phone 313-565-4000 

MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, tuli-tealured commercial EIS tor IBM 
XT/AT/386/PS2 or compatible Easily 
customi 2 ed by non-programmers Kermit. X & 
Y - Modem High p^ormance allows up to 32 
siiTHjllaneous callers User audit trail 
300/1200/2400/9600 bps 
eSott. Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303)699-6565 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 

Affordable, understandable software tor build- 
ers Job cost, billing time and materials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints 
checks, statements, tkds. 30 -f reports Clear 
manual & help windows, backed by our profes- 
sional phone support staff $795 
YARDl SYSTEMS. INC 
813 Reddick SI 
Santa Barbara. Ca 93103 
(605) 966-3666 

CONSTRUCTION ACCOUNTING 

The CMAS System is designed for contractors 
where tracking |ob costs is required Modules 
include; Job Cost. PR, A/R. A/P. GL. PC’s, 
Inventory, Service. Dispatch. Estimating. Invoi- 
cing. and Report Generator CMAS is tully 
integrated Multi-Terminals available 
DATA-BASICS 

11000 Cedar Road Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


TO PLACE YOUR 

AD IN 

PC Magazine 

Marketplace 

Call (212) 503-5115 
or (800) 825-4ADS 


dBASE III PLUS Workalike 
Free Trial, Send No Money 


PCUAGAaNEHAY 

*1 erv 1 a a programmable retaeonal 
DBMS, faster operation in the nerac- 
live mode. . . the menu mode is e fancier 
and mere complete version of dBASts 
Asstsum mode . . t on 1 s 3 II is e grMi 
deal for those who would be glad to have 
a dBASE III PLUS clone' 
FREESOdjyvul Ucrooan. (USAortytuw 
wme. or buy now. money back ouwanlM, cel 
203-37S09U tse * as eh (MuAfflEi 



DATA ENTRY 
EMULATOR 


Runs on Stand-alone or networked 
PC's, compatibles or PS/2’s. You will 
not find any Data Entry System 
•FASTER. EASIER to use, Of LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 key 
option. Fully menu driven. 

A complete edit language included. 
Call for our free M day trial period. 
Price $395 • 

avail, for IBM AS/400 & S/36 

_ COMPUTER KEYES 

, . 21929 Makah Rd. 

/ Woodway. WA 98020 
TEL; 206/776-6443 
[.JQI ' FAX: 206/776-7210 
m USA; 800/3560203 
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DATA ENTRY 


ROOTS III FOR GENEALOGY 

Organize your lamily tree and print camera-ready 
family bo^ containing charts, text and indexes 
Store, retries and display t.CKX)^ ot (amily facts 
with biographical sketches and soifce documen- 
tation Lighming-last searches and sorts 750 
page manual ^isfaction guaranteed Write for 
tree brochure $250 ( -f CA tax) 

COMMSOn 

2257 Old Middlelield Sle A 
Mountain View, CA 94043 
415-967-1900 800-327-6687 

DATA ENTRY 


DATA ENTRY 


has changad. . . 

From laypMidisA t 74 tA MutHmsa 
CAM. and NMiff . . .Now even me most 
complei data entry li being done on PCa 
W hethw on one PC or on dotens m a LAN. 
Kq/ t i Wi yW provides a protesionai grade 
data entry system to ease of use. produOMM 
and Livnkried range of upatRKHS have made 
X the most widely u»d PC-based system bi 
tfMworM. 

Bring your data entry 
up-to-dMe with . . . 

KevEntrvUr 

Complete Evaluation Package 
Available 

1 *800*S33*M79or i7os) zsi -tws 
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A Data Entry System 
Perfect Enou^ to Satisfy 
Type “A” Personalities. 

If you demand the same accuracy, perfection, and hard 
work from your data entry software as you do from your- 
self. then RODE/PC is your type of prtxJuLl. RODE/PC is 
a type ‘A’' .solutiorr for people who insist on easy applica 
tion de.si{pi. powerful validation, two-pass and trail verify 
modes, exceptional conditional processing, full record 
output control, complete system management fKilities, d^ security and 
much more. RODE/PC is an extraordinary product to meet extraordinary 
requirements. 

Like RODE/PC, your hardware must he right fur today and ready for lomor 
row. DPA recommends TJODfc/PCwlih the IBM* Personal System/2* pnxl 
ucts. They feature an integrated system design and the quality and 
dependability you expect from IBM. Along with the IBM OS/2.* the Models 
50. 60. 70, and 80 offer the exclusive “IBM MkTO Channel”'" Architecture. 
See for yourself why 6 of the 10 largcsi cocnpanics and (housands of others in ihe US have 
selected AOOf/ACas the utiimate PC data emry solution. Our customers say 'KODE/KUa 
htautifui pmOuct. designta by ptopte who eftarty uadmland the marbH " Call us to 
discuss your dau erMry plam and ask abotn our evaluation program 


A 


DPX/IDEAS 

Data Entry Division 

20823 Stevcos Creek Blvd.. »uHe 130 

Cupertino, CA 95014 

(408) 975-9292 






IBM. Personal Systenv2 and 05(3 are rogistwed irademaAS and Mcro Channel « a kademaiii ol iniema- 
IKXWI Businest Machriea Corporaiion CIRCLE 5M ON READER SERVICE CARO 


VDE— Viking Data Entry 

The premier data entry system Full-featured to 
replace key purKh & keydisks Full screen 
"FORMS." double-key venly. wide variety ot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations. $120-600 Also 
tor minis 

VIKING SOnWARE SERVICES. INC 
2615 East ^lly Drive. Suite 616 
Tulsa. Oklahoma 74105 
(918) 745-6550 


DESK TOP 
PUBLISHING 


DESK TOP 

PUBLISHING 

Optical Character Recognition (OCR) 

PC-OCR"’ soltware converts printed/typ^ 
documents into editable text files tor your 
desktop publishing s^tem Suppotts HP Scan- 
Jet, Canon. Panasonic ^ most other desktop 
scanners Pre-trained lor many popular lonb 
and trainable to read virtually any typestyle. 
inci foreign fonts Reads proportional text, 
mtfix printer output and Xerox copies $365 
Check/AMEXA/ISA/MC/COO 
Essex Publishing Co. 

PO Box 391 
Cedar Grove. NJ 07(XI9 
(201) 783-6940 


TABtNior WordPerfect, Ventura, PageMaker $99 

e R«plaoMtp«eMwtth TAB* to cTMtwgrMt looking tBbiM 

praportlgnil fonts) from Lotus, nisdoz. DB3, ASCi, ste. 

HEADLINE for VMitura, PageMaker, WonlPerfact $185 
e Crssis doling spodal offsets for hssdllnss, logos stc. 

43 asmpiss Whistrsts ths sndlsss posaUHiniss. (EraFHsfomiol) 

or Ventura $185 

e ModHIsssxIsting Postscript fonts with oiitllnss,sftsdows,sks«rs. 

VENTURA U71UVES for Ventura $99 

e Prints sMsthssts, turns your Postscript prfntsr to DIsbIo mods, 
c opies CaisptsffBss,snsblS B spoclsl keys, «Mo f c 

LOADERior all Postscript Printers $59 

e Losdsrssvss Bins prfn U ng by dewrdesdl n gAdobs fonts. 


■ COREL. 1600 Carling Ave.. Ottawa. Ontario KlZ 8R7. (613) 728-8200 
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DESK TOP PUBLISHING 


We don Y ^ newsletters 

But if you're doing, 1,000-page technical documents, we're the 
best— automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC“ 

The lechnical documentation and specifications specialist. 
Command Tfchnoloty Corporatioo. 1900 Mountain Blvd.. Oakland. CA 94611 


Telephone (415)339-3530 


aRCL£ saa om ri aocr senvicE card 


Telcx:509330 COMMAND TECH 


Desktop Publishers! 


when you need the best tools lor 

Screen Capture and 
Image Management: 

Publishing Utilities 

Accurate, tuper-taat grayscaling, mage browsing 
wiitsn your applicstions, capture p^aw. I'" 
EMS 4.0 support and much, much moral 
Supports EGA. VGA. Hareulaa. CGA. MOA 
adapters. Suggested retail prica. oiVy $00 95 

IHI inner media, inc. 

l«3i4e3g16^Voil»..7H5Fi< ViMlMC.A»l.E» 
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LePrint Version 3.0 

"The bottom line on LePrini is that it creates 
documents of beauty" • Jon David. NYPC 
Newsletter Choose trom 20+ type styles. 1/16 
to wt 10 inches Easily condense, expand, 
italicize, bold, circle or rotate text Supports 
over 1 70 dot-matrix & la%r printers IBM PC’s 
Starts at less than $200* 

LeBaugh Software Corporation 
10824 Old Mill Rd. Suite 6 
Omaha. NE 66154 
800-532-2844, 402-334-4820 



EDUCATION 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With . . . 
VIDEO INSTRUCTION TOOLS 


Lotus 1-?'3 (4 hours) . $ 99 96 

PageMaker 3 0 - PC (2 hours) 1 79 95 

PsgeMaker30- MAC(2nours) . .. 179 95 

Ventura Publisher |2 hours) 17995 

Venluia techniques (2 hours) . , 179 95 

Intro To IBM-PC(1 -.hours) 7995 

0& Alt-', hours) . 79 95 

These Video tapes are selt-contained training guides, which demonstrate every 
command in a given software package, while showing the computer screen and 
Keyt>oard simultaneously Save money , . call loday' 

MICHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 
1313 Newburgh. Westland. Ml 46165 
(313) 729-0325 

FAX (313) 729-0238 MAJOR CREDIT CAROS ACCEPTED 


WordPerfect S 0 (4 < hours) 12995 

WordPerlect 4 2 (3 hours) .... 99 95 

OOS33<3 . houa) 129 95 

Microsoft Word 4 0 (2 ? hours) . . . . 129 95 
Microsoft Works (1 v hours).. . 79 96 

HyperCard - MAC (2 hours) . . . 79 95 


1 - 600 - 537-1641 
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ENGINEERING 


ENG/SCI GRAPHICS 

OMNtPLOT(S) (screen graphics) & OMNIPLOT 
(P) (ptotler driver) provide inte^led engineer- 
ing/scientitic 2-0 & 3-0 graphics with NO PRO- 
GRAMMING REQUiREOt Meraj-dnven. flexible, 
profession^ Ooice ol formats labutar/line. con- 
tour. bar. pie. 3-D wire frame & much morel 
OMNIPLOT(S) S195, OMNIPLOT(P) both $295 
MtCROCOMPATiBLES. INC 
30t Prelude Drive 
Silver Spring. MD 20901 
(301) 593-0683 


ENTERTAINMENT/ GAMES 


SIMULATION 

GPSS/K is a tuil-power version of GPSS. tie 
most popular mainframe simulation language 
Specifically desigied tor interactive use on to- 
dy's high-speed miaoprocessors. it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior oi complicated real world systems 
MINUTEMAN SOFTWARE 
P O Box 171/B 
Slow, MA 01775 

800-223-1430/508-897-5662 Ext.316 


The COMPLETE Lottery TRACKER and WHEELER" 

/fieM^C(WfWMffi/S/\^lMeiYSaA¥arvf^O0rarnontf)eM^lefib(6yllorfiCf(-€ 

Games/JlfmaSaJdArsdSf a ^ tMh df7 r 0/»llf a c9d / i&M 

• Store Past 1000 VVinnirigLXteryNuinben and Dates! 

• Track as many State or Intemationai Lottery Games as you want! No Limit! 

• Produce EXPERT Trend Charts to Indentify Ttmse HOT and DUE Numbers! 

• Analyze rfts 4 Mys: Bell Curves. Recency. Ffercentages. Frequencies. MORE! 

• Produce SWISTIf^ for ALL NurnbersVbu Play- NO Randornizino Here! 

• Select Numbers to Play 5 Different Ways! You Choose what YOU Like Best! 

• Check \tiur Bets For WINNING Combinabons! Record ALL Systems Rayed! 

• Store up to 2 BONUS NUMBERS (Ray all intemttional games!) 

• VW include Lottery Data Base for State Game of YOUR CHOtCE (Please specify)! 

• Print Charts. Statistics. Recorded Numbers and WHEEUNG SYSTEMS! 

Choose From the WorMs MOST Popular VVHEEUNG SYSTEMS! 

No other lottery software package provides al of these features! When we say complete. 
WE MEAN COMFliTE! Ea^ to use MENU DRIVEN SCREENS Printer aid Color Monitor 
recommended but not required for use. All wheeling ^sterns and program features take 
only SECONDS to complete! Detailed Lottery user manual indurM. Why pay mote tor 
less? 

Use our Years of experience with Y^ computer advantage! 

7 W S4 C4SN PAZES rw Arsf a mWs Mtn trw A|«I or tour nie iwiar WheWr rs ffw BEST 

bnarysotlwara program I hum used warat Otar S2i00ih«adihar ALL OMpansas'" iC.BPaso.n 
laroriacashpnmrialirslititrmlusaamaaadmfandWhaalafr’ 8LU .Wttmmglon.OL 

T7WCt)MPlE7E(o(tery7rbVriER«i0WNEEL£RsSPECI^^ ED.Nem'M.NY 

DoiTt Hesitatel Place your Order Now! 

f 0Nir:$3a9S PIUSS2XS&H 



MCAAsaCallilFrN 1-800-824-7888. Ext. 283 
^,kV? mm For(>aikenCaltors 1-800-544-2600 
‘"Entertainment On-Line^, lnc.paeai55aD«p( PCwMboroMAoisei 
The PREMIERE Lottery Software and Audto Products Company 

MC.ViMer>dMOo>aer««hppadw«kni wMk l*leeeeM>wi2<»»mle«^reonelCiwcM 
MAAMMemiaMMkMeMtai iMaEnierta»wrteniOM.<ne*. hic 
Order Direct or see Y>ur Local Software Deafer 
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NEMESIS- 
■Go Master* 


G*. t lame oT umefK ele|Bni.-e. Ins been ■ way 
oT hfe Hillit Dnem for over four ihouvand yean 
Many ctHiMkr Go to be dw secret of die 
Japanese bmmeswnan'iMKen. 'WAffetAruiie 
Itamftif war. Co a o Kowif nf wioriri tharr' 
IPrevKlnu of Nlkko Howls] 

“If you are interested in Go, 
buy this program.** j pounwiie 

Ciame of Utr MonUi BYTE7/f7 

Toyr^o, Inc. (617) 861-0488 

76 Bedford Streei. eM-M. LeAmiun. MA 0717.1 
I in Oo MavW«9. $49 Jowki Tuwr'^ . 

Tactical WuanT* Add $ 6 ll.S. SAH J 

OnCLB 7B3 OH RCAOCfl BEHVICe CAHO 


ELECTRONIC CHESS BOOKS 

ANALYST 1 Complete "Chess books' with 
more than 20.000 diagrams, superb animation 
and expert on-screen analysis Learn from the 
m^rs or play your own variations IBM PC/ 
comp Choose: Best Games 1980-65. Art ol 
Piece Co-ordination; Sustaining the Inilialive 
$59 (US) each - 1 - $3.00 s4i 
HALCYON PRODUCTS INC 
P.O. Box 65, Station "A" 

Scarborough. Ontario Canada MtK SCI 
V\SmC CALL (416) 471-6892 


LOTTO JACKPOTS 
NOT JUSTDUMB LUCK! 

CAM. HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
S30MII.LION4^ FOR 
10 LOTTO JACKPOT WINNERS! 

Ml the original, authentic Gail Howard 
systeim are now available on IBM PC' and 
compatiblev; menu driven (uver friendly). 
Gail HowartTv Smart Luck Computer 
^hcer‘‘(S29.9S *S2 s^h) has a unique built- 
in Balanced Game'* feature which makes 
all other wheeling systems obsolete. Over 
too Wheeling Systems with minimum win 
guarantees; System abo checks for wins. 
Gall Howard's Smart Luck Computer Ad- 
vantage'* ($39.95 » $2 s/h) has the most 
successful number selection systems ever 
devised lor beating the odds in Lotto. 

I nclutlcv the eruirr winning numbers list for 
one Lotto game of your choice. (S7 for each 
aJJiiional Lotto game). Available for any 
state or international Lotto game. Please 
specif) wUch Lotto gamc(s). 

SMART LUCK COMPUTER SySTCAAS 

Deot PC-4, PO 80x1519 ^ 

Ub White Plains, New York IF*HI 

(312) 934-3300 
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TO PLACE YOUR AD IN 
PC Magazine Marlcelplacc 
Call (212)503-5115 
or (800) 825-4ADS 
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ENTERTAINMENT/ 

GAMES 


FREE SOFTWARE 


A disk FULL of the best PD prograns 
we could find. Utilitiet. gunes. busineM 
and much more all FREE and included 
withourbig DISCOUNT SOFTWARE 
CATALOG ON DISK. It's easy to use 
and full of great values! 

Send S3.9S for disk. S&H or CALL: 


SOFT-BYTE, 

P.O. Box 556 
Dayton, Ohio 45405 
(513) 278-1110 


Specify MS/DOS, Apple. CM64.MAC 
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FINANCIAL 


EXEC-AMORT^ 

Loan Amortliar Plus Software 

»Df C?-» PC.AT.RSa aani 


* Daatf bf (Aouaanrf* 
a/ARome)’* 

* UsmT by ftuntfratfa 
o! Banks 

* Ussrf byblgCPA’t 

□ Lma AmcflU»tiOf>» 

□ APR'S eompty fe 
09 RspufsNon 2 

□ IS OtgR Aecuncf 

□ FInP A Atf/usMWs 
Raw* 

□ Imgiriar Rsymanis 

J Poki» A F»m 

J PrspsM (nfsrasr 

□ Exn P»ym»nta 

□ Pitt P»ym*fttt 

□ Baboon Puymonlo 

□ Solfo for If)* Un- 


* Uood Not/onwfdol 

* OaoB for 
mmVCMkfPmra 

* Uf*tf 10 iwfiy 
fonBota ffguroall 

□ Proaottt Vafua 

□ Futura Valua 

a N*l Fraaani Valua 

0 Intamal Rata of 
Ralum 

a n*M A Loan Prfea 

Q Eaay to uaa manua 

3 Utsr eenPgurabla 
rounding 

3 Groat for enani aar- 
vleaal 

ij FREE Rag. 2 com- 
pHanea ^anebmark 
taat mtth putchaaal 


Only »1 49.95 .•5SSH, 

D*<no deh S manual avaSabia for $30«SS SSH 


ELECTROSONICS 

36390 GarfiokS • SI , Frasar. Mch 48026 

BOa SSB-BAda or 313/791-0770 


60 Gay money back guarantee” 


CIRCLE 755 ON READER SERVICE CARO 


( hartin^ Software 


MetaStock 

S195 

Demo Disk— $5 
Perlonn sophisticaiad lacbnical analyeis on 
stocks, mutual funds commoditiei etc 
Features muNiple movable windows, unlimited 
moving averaoei 25* pre-set indicators, 
trendlines and trading bandioveriaysand 
spreads, plus much morel Compatible with 
12* ma)or dsla services. For complete 
literature. caM toll-free; 

1 - 800 - 882-3040 

EOUIS International, Inc. 

Box 26743 S.LC . UT 84126 (601) 974-51 15 



Editor's 

Choice 


FINANCIAL 



MoneyCounts'' 5.0 


The $29 Money Management 
Solution. Guaranteed. 


HfMfrCanms.t IS the easy-to- 
use. CPA-designed money 
managemenl/accountmg program 
for home and business. It offers: 
Cash, checking, savings 4t credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast financial 
data base with three-way look-up. 
inquiry reports At on-line help. 
Handles up to 999 accounts and 
100,000 transactions lacledes 
priated Haaaal. Bat eapy pr*1d<t>4. 

MaurCmms 5.0 the 

a prints any type of pin-feed or 
laser check A updates your 
records automatically 
a estimates your 1988 income la>i 
a analyzes financing options 4c 
savings programs — computes 
interest rates 4c loan payments 


a prints amortization schedules 
a manages mail lists — zip 4c alpha 
sorts — prints labels 4c index cards 
a provides password protection, 
fiscal year support & pop-up 
notepad 

a 30dav money back guarantee 
(minus shipping) 

CBllOfS9ni$29^»s$5 

tklpotRqlk»Bilui§ 

Cnech/VlSA/MC/C.O.D. 

1-800-223-S92S 




Dept. M 
373 Collins Road N.E. 
Cedar Rapids. Iowa 52402 
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FLOWCHARTING 


WINDOWS FLOWCHARTER S79 

RFFlow is a drawing tool designed specifically 
lor flowcharts Easy to learn, easy to use 75 
shapes automatically adjust in size Move, 
copy, or delete groups ol objects 7 levels ol 
200 m Use mouse or keyboard On-line user's 
manual S5 trial disc RFFlow requires Micro- 
soft Windows 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland. CO 80538 
(303) 663-5767 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


FLOWCHARTING 


TurboFIow $69 



S89 with Loyilech Mouse! 

' Curves, ellipses 

* Variable size symbt^ 

' User defined libraiy 

* Paper size to 34* i 

* Pop-up icon nMnus' 

* Hercules mono, CGA EGA 

* Automatic PAN to scan drawing quickly 

* IBM/EPSON. NEC, OKIDATA LaserJet 

* HP-GL, DM/PL, SweetP plotien 

Dajiron Electronics 

610 S. Sbeman #104, Rkbardioii'ni 75081 
AM sAh S4 .Tern resideau aM l« ulu ua. 
Money-back Guarantee 

Order Today! 1-214-669-2137 
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BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
tiowcharting program chosen by over 30.000 
users, and very favorably reviewed in the March 
10th 1987 issue of Magazine See the 
"Index to Advertisers" under HAVENTREE to 
find our large display ad in this issue Now 
available with 30-d^ MONEY-BACK guarantee 
HavenTree Software Limited 
Older Desk 1-800-267-0668 
Information: (613) 544-6035 
Telefax (613) &44-%32 


GRAPHICS 



VENTURA • AUTCX:A0 • PfUNTSHOP 
AND 1 00*4 OF OTHER PROGRAMS. 
GIVES DARKER. DENSER (SRAPHICS. 


9 TO 24 PIN PRINTER TRANSLATOR 



35mm SLIDES— In 24 Hours 

We transform your PC-Graphics files into full 
color. 35mm. 4000 line resolution slides and 
ship within 24 hrs All popular PC-Graphics 
Packages supported Files accepted by modem 
FREE FEDERAL EXPRESS on all orders ot 20 -t- 
slides' Only $8 per slide 
Accent Pre^lalions. Inc 
990 Highland Drive. Ste 202 
P O BOX 1303 
Solana Beach. CA 92075 
1-800-222-2592 


35mm SLIDE FROM YOUR PC 

COMPUTER aiOE EXPRESS converts graphic 
tiles produced on Ihe IBM PC into brilliant 35mm 
color slides wilh ccrior resolution 400% better 
than y^r monitor Leave your printouts behind 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS S9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 


RAINDROP* 

FAST. Ilexible. easy to use. compact T-S-R 

utility to send screen graphics lo your 9 or 24 

pin ^1 matrix, ink jet. or laser printer Create 

quality b/w or color printer graphics from 

plications AND user written programs Full 

24 pin support Many options Complete driver 

library $3995 

RAINBOW TECHNOLOGIES 

8106 St David Court 

Springfield. VA 22153 

703-440-0064 


GRAPHICS LIBRARIES 

Fast 2D/3D Autoscaling Graphics lor Mi- 
crosoft Languages 30 Lines Use Color Fast 
Polygon Fill. Solid/Wireframe Color/Blinking 
Text X-Y, Bar. Contour & 3D Fishnet Graphs 
Supports CGA/EGA/VGA/Herc & Dot Matrix/ 
Laser/Plotlers ru Full Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
•k $30 

CHIRP TECHNICAL SERVICES 
P.O Box 551, Del Mar, CA 92014-0551 
(619) 632-9510 (619) 259-6886 


Vi 
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GRAPHICS 


GRAFPLUS 


IWr Yowr PnSC Key! 
Ontv$49.9S 
Gnrfplf'* funuaw 
snphu^rr^caDkV^ inb>4(KwvTiul 
ccnunuriKJtiir b>- pnnttng cxaalv wlut 
>'()u iuvc crrared (n your oicnputer 

KTCm. 

• Link kKo hgemnkef or VcMun 

• Scale the unaige ti.> any ate 

• Pnni m a4ar, bUckiavwhae. whae- 
ixt-bbck 

• Print vertically iv hunjuntally 

• 'Xiak with vimuily any hit •mapped 
dot matrix, btet, cr inLfet printer 


Jewel] Tniinolofie*. Inc. 
4740 44th Avc &WSu«rX*3 
Seacik. 'VUHi 
206^937'KMl 



Lekit FfMbnct Pkis 
Hwvanj GraptKt • AppiauM 
Mawilt Chart* PC SUi 
Zaragrapha*LauPC' 
UaM SCO ‘CGU fins* 
M«i«a$‘*0XFN«a* 
I YdeoShow PIC ties* 


DESIGN IT YOURSELF 

list inur eonpiaer to desvi ]OiK presentatm iMn the 
BOfiware WtO abovt Viari Mnd us yov Has lot tna^ng. 
35mffl sWm. ovarhoads. tasarpntt. color prints, ale 



IMAlSE. 

CENTER 


P .0. Box 2570 • Roanokd. VA 24010 
Con 703/343-6243 iorinore ntormakon. 
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DYNAMIC 3-D GRAPHICS 

Using the tastes! video driver roulines ever 
written tor the IBM PC. ACROSPIN allows you 
10 dynamically rotate, translate and scale 3-D 
wire frame obiects and point clouds Works 
with most CAD Packages Supports CGA/EGA/ 
MCGAA/GA/HERCULES on IBM pC|r through 
PS/2 $30 + $2s/h ( + sales tax (or CA resj 
ACROBITS 
PO Box 1302 

Menlo Park. CA 94026-1302 
415-328-0542 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 

an HP pen plotter Fast hi-res output No jagged 

lines Vary line width, color Works with Aulo- 

cad. Dr^ix. etc Supports NEC P5/P6. IBM 

Proprinter. Epson LOif X, Toshita. HP Laserjet 

Hercules/CGA/EGA/VGA tor preview $64 

check/mo 

Fplol Corporation 

24-16 Steirrway Si. Suite 605 

Astoria. NY 11103 

212-418-8469 


PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does tor your printer what TURBO 
PASCAL'S 6GI graphics does tor your screen- 
in ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO'S BGI com- 
mands, so adding printed graphics to your 
programs is a snap— and requires only two 
additional lines o( code! Supports HP, Epson. 
IBM. NEC & Toshiba printers Only S95 -t- $4 
s/h! 

WSITECH SOFTWARE 

05 3807 Ridgewood Cl 

Pittsburgh, PA 15239 412/733-4775) 

FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen): Microsotl Forlran/ 
Pascal. R-M. Lahey callable routines Graphics 
primilives. total 2-0 plot support. 3-0 plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser, dot 
matrix printer? PRINTMATIC $135 ea Any 2. 
$240. all 3. $340 Ask about our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Drive Oept PC 
SilvN Spring. MO 20%1 
(301) 593-0683 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


HEALTH 


ANALYZE DIETS, MENUS A . . . 

so much more! with The FOOD PROCESSOR III 
This TOP-raled software has the best database 
ol ^ system on the market today! Acclaimed 
by schools-cotleges-hospiiais-homes-litness 
centers & businesses 2400-3000 loods-30 
nutrients $250 IBM-Apple-Macintosh 
CALL OR WRITE TODAY FOR FREE DEMO DISK! 
ESHA Research 
P.O. BOX 13028. Dept M 
SALEM, OR 97309 
(503) 585-6242/7755 


INVENTORY 


••■dFELLER INVENTORY*** 

A business inventory program written in moditia* 
bie dBASE source code The menu-driven pro- 
gram lets you locate items by inventory name or 
number It keeps track of reorder points, vendors, 
average cost & other inlormaiion 

* dFELLER Inventory $15(VRequires dBASE lirtti 

* dFELLER Plus $200/with History & PC’s 
Requires dBASE Ill-Ill PLUS (tor slock rooms) 
FELLER ASSOCIATES 

550 CR PfVk, ROUTE 3 
Ishpeming. Ml 49849 
— (906) 486-6024 — 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4 0. commercial grade system 
provides Stock Sttus. Purchase Order Writing & 
Tracking. Trend Analysis. Quality Control Rep^- 
ing Debil Analysis. Bill o( Materials. Multi Loca- 
tions and more. Modular, "micro" priced & 
configured to your needs Cotiol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 



MAILING 

PROGRAMS 


MAILING 

PROGRAMS 


Mai I Masters 


I Call For FREE Demo 

• Pre^Soft, Bulk A CAR-HT Sort 
■ • UPS A Fed X Labels 

• Custom & Pre-defined Labels 
I • User Defined Reids 

• Advanced Query Capabilities 
I • Import/Exporl Data 

• Suppr^ Laser & Dot Matrix 

I • Ea^ to Use, Well Documented 

^ $145.00, Visa/MstCd Accepted 

^ MailMaster-F • P.O. Box 6t 
I Solana Beach, CA 92075 
^ (619)755-1158 
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Speed I !p VPS Shipping with ShipMate 


Intro Offer $395 

UPS Approved— Prints COD tags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619)931-0350 

'7/'j so easy — even the boss can use it!" 
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The Mail Order Wizard 

Is one very powerful program II otters a catalog 
business all the compuling roulines it needs— 
and then some! gives new meaning to Ihe 
hackneyed phrase, user triendly' Written in 
Assembler, il operates with lightning speed 
^ serious software, a must see "Catalog 
Age. $970. Demo. $12 
The Haven Corporation 
802 Madison Dept M 
Evanston. IL 60202 
(312) 869-3434 or (800) 782-8278 


THE MAIL ORDER ACCOUNTANT 

Order tullillment/Lisi managemeni Includes 
customer lists, labels in 6 formats, im^niory. 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card Prints shipping 
labels, credit card slips. UPS shipping man- 
itests. sales lax report dBase III Plus source 
codeprovided $975.demoS25 + S3 50S/H 
GOLDSMITH & ASSOCIATES 
48 Shattuck Square. Suite 86-B 
Berkeley. CA 94704 
(415)540-8396 


IMPROVE YOUR PRODUCTIVITY 

New versatile MAIL saves lime with many 
automatic leatures Sensational searching and 
sorting Imports any field ol dBase or ASCII tile. 
Prints labels, roiodex. envelopes, etc Holds 
30.000 names Easy, quick to learn $45 -f 2.50 
s/h Money Back Guarantee Visa/MC/Amex/OC 
Call, lax or write 

Phoenix Phive Software Corporation 
7830 East Gelding Drive. Suite 400 
Scottsdale. AZ 65260 
800-33M 811/602-4d3-0991 or 
Fax 602-948-1379 

POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 5| per piece or more Only PostWare prints 
address labels fn bundle and bag. bulk mailing 
order Not a useless zip code sort Prints ad- 
dress labels, bag tagsrtray l^s Calc post- 
age Works with dBase III PLUS. DATAEASE. 
PowerBase. Smart & others Also ASCII 

* isl & 3rd Class— $195 * 2nd class— $395 

* Carier Route— $300 * Dup Detector— $200 
PostalSoft. Inc 

515 Division Street 

La Crosse. Wl 54601-4544 

608/784-3500 800/831 -MAIL (6245) 


MANUFAirrURlNG 

THE FOREMAN 

Multi-user Now Available! 

• Invertory/BOM/PO/Cosling 

• MRP/Invoicing/Ad hoc reports 

• Repetitive mig or one time build 

• Extensive Cost Control. Standard vs Actual 

• Automotive release interlace 

• IBM PC/NOVELL/ALTOS 

OCM COMPUTER PRODUCTS. INC 
43700 Twelve Mile Road 
Novi. Ml 48050 
(313) 347-9600 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 
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MEDICAL 


XL1 Prsctlc* Managtm*nt Systam 

• Insurance claims - paper & 
electronic 

• Pattern data & recall 
information 

• Super bills & statements 

• 90 Day ^ial period 

■ Multiple physicians & work 
station support 

• Full financial reportirtg 

• Customer supp^ lines 
Total Padtage Only $1450.00 

Practiet Maneacment SysiMn. Irtc. 
P.O. Boi 23m 
Cotumbis. S.C. 29224 
1-aOO-S21*7217 
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MUSIC 
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FORTE I/ll MIDI Sequencers 

16/32 tracks, 16 channels/lrack Record/ 
Playback 1.000,000 notes Most powerful 
MIDI editing Rhyttimically flexible Step entry 
Auto PuiKti, quantization, realliine playback 
control. DOS shell New in FORTE II; System 
exclusive storage, unlimited looping. SMPTE 
cue list. Songlist. Accel/ntard $150/$250 
LTA Productions 
PO 60 x 6623 
Hamden. CT 06517 
(203) 787-9657 


MUSIC 



PCIMusicpakji s249 


Send tor our free PC Music catalog 
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Iiulustni-StiUidard MIDI Interftut 
rind Setfuem'ine Software from the 
most respectea name 
tn the Pc Music 
husinegS. 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Minder is Ihe most com^hensive 
disk diagnottic program •vaiUble tor 
imcrocon^tm. Aiw operator can quicUy and 
eMtly chc^ the vital opcratini parameters of 
(heir Soppy drives, including spindle speed, 
head alignment, r^ sensitivity and others. 
Run Memory Minder before vital data backup 
Operations. Use it to align the drives without 
(he use oT an oscilloscope. 

IBM PC. XT. AT pro^am and manual S70. 
Precision Alignment Disketles sold separately 
MO each 5 2S ' 40 track. 5.2S" 80 track. 1 2 
MB AT, or 3.S" 80 track drives 

sJUUL J&M Syftemi. Ud. 
lF#ir ^ ISIOO^ACcRtraJSE 
Alb««Mcrmc. New Ncitco 87123 
505/393-4182 
We accept MasterCard and Visa 
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THE 

SHOWCASE 

FOR 

PRODUCTS 
AND SERVICES 
IN THE 
MS DOS 
MARKET . . . 


SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic. songs, scores with text, chords, symbols 
Compose, edit, copy, record, transcribe, play, 
transpose to any key Bass/lrebte. multiple 
staves, all meters MIDI optional IBM/Epson/ 
Star printers. CGA/Hercules graphics $89 95 
Send for free sample output 
SongWrighI Software 
Route 1. Box 83 
Lovettesville. VA 22060 
(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PROGRAMMERS 

TOOLS 


PROGRAMMERS 

TOOLS 


WRITE PRGGRAMS IN 1-2-3 

Use 3-2-1 60SUB add-in to create your own 
(ft functions and subroutines in 1-2-3. Recalc 
using assignmenis. branching and looping in 
sequences ol 1-2-3 formulas Treat cell ranges 
as arrays with subscri(Xs Adds only 3K over- 
head 49 sample rtifunclions includklf'$99 95 
with 30-day money-back guarantee 
FRONTLINE SYSTEMS, INC 
140 Univ^ity Avenue. Suite 100 
Palo Alio. CA 94301 
800-451-0303 Ext 55. 916-677-7171 

Opt-Tech Sort/Merge 3.0 

Extremely tasi Sort/Merge program RunasaOOS 
command or CALL as a subroutine Unlimifed 
filesizes. most languages, datatypes & fileiypes 
supported inducing Btriew and dBASE II 8 111 
Advanced fe^ures include record selection, rec- 
ord relormatbng & much morel Call or write lor 
more into. MS-DOS $149 Zenix $249 
Opt-Tech FYocessing 
P O Box 676 
Zephyr Cove. NV 89448 
(702) 588-3737 


QuickBASIC Programmers! 

New. POWER SCREEN, provides everything you need to create lighining-fasi window onented 
appitcaiions. Paint the screens exactly as you want ihem to appear in your rmal application. Screens 
are efTiciently stored m a file that you can later access and m^ify without program code changes. 


biciudet The NurtonCuHle* Intum Acceti Prugnm wiih «■ Oi-Im 
rsM.s««^ WHh ■ few umpre Iwystrcikes you have ai ai-streer 
comprehensive relertncc guiite lo all runcncm end procedure cNIs. 


Aiio included MC cMcmive eumptes. tull pt u y a n umples and a 
tum pte he nuve uter lercrcncc manual POWER SCREEN rufipofft 
QuicLBASIC. Micn»aAC.TurteC.ndTu(toPKal 


Cooiplcle price b only SI29^^all 8M-U3-MB7 today! 

BLAISE COMPUTING INC. 


POWER SCREEN 

e imsKtivc nwn pomier 

• VuntalacteuM 

e CooNil icoaidve help 

• Range cbecfcmg md table lookap 
4 Ual—ned number ot totem 

9 PiagnmeonBotm every keytmke 
9 ConTtfurabit edn keys 
9 No reyahy payneMi 
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FREE 

BASIC Programming Magazine 

Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tiicks. and of course a complete description of our products. 
Please call or write for your free copy! 

Creacent Software 

11 Grandview Avenue. Stamford. CT 06905 (203) 846-2500 
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Free SPF/PC" 

Interactive demonstration disk, V2.0. Yours for the asking! 
Command Tecbnology Corporation. 1900 Mountain Blvd., Oakland, CA 9461 1 
Telephone: (415)339-3530 Telex: 509330 COMMAND TECH 
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FOR MORE l.\FORMATIOi\ OR TO PLACE YOLR AD CALL 212 503-51 15 . . . 



PROGRAMMERS TOOLS 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your 06 programs memory-resident in as little as 8K of memo^ 

Cal Tbil Free or write for detailed Infonnatlon with no strings attached. 


1.800-922-3383 • 404-552-0565 • CALL M-F, 9-6 Eastern Time 


I MIcroHolp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 | 
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SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC- 
COUNTING Fully integrated modules in- 
cluding 6.1. Alt. AP. MYROLL and INV». 
TORY. Complete PASSWORD SECURITY. 
MULTIUSER NETWORK compatible BOSS 
IS available lor QuickBASIC 4 x or IBM 
ELASCOM 2 0 Features clean well annotated 
code Easily modified. No licensing fees All 
resale profits are yours!!! 

ONLY $995.00 

Ask about our 

• ISAM interlace to QuickBASIC 4 x 
• Vertical market applications 

LAKESHORE 
COMPUTING, INC. 

1105 North Front Street. Niles. Ml 49120 

1.800.34S-4214 m Ml 616.6<4-5120 

Bit CAU TODAV X 
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FREE BUYER'S GUIDE 


CalawtetoroifFREEixniprehensweBuy^s 
Guide conlanrig hmdreds of lan^BOes, uDfees 
and appfcaOons specAcaly for persc^ 
corrpileisandcofTpadbles. We'ietfie world's 
leac^ ndependert dealer of programriter’s 
dev^oprnent texts because we pro^ sou^ 
ac^/ica kM dGCout prtes. fast defvery, FREE 
dornestt shipping ard IX hidden chargk 
Programmer's Connection 

7249 Whipple AveWV 
NorVi Canton. Otio 44720 

800-336-1166 USA 

216.494-3761 OH&AK (Coled) 
800-225-1166 Canada 
216-494-5260 FAX 
91 02406879 Telex 
216-494-^781 haematiorW 


PUBLIC DOMAIN 


FREE! 

IBM 

SOFTWARE 

CATALOG 

over 32 pages! 


8est Bits & Bytes 
P.O. Box e245-M 
Van Nuys. CA 91409 


Toll Free — 24 Hra. 

1 -800-245-BYTE 

withtn Caltfornia 
1.816-781.9975 
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IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


lOOO's of Great Programs 
Only 12” per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 

NATIONAL SOFTWARE LABS 

13376 Washington B( <7 Dept A 
Los Angeles. CA 90066 
Write or Call (213) 827-7089 
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UNATTENDED 
FILE TRANSFER 


• Error Ires transfers between mulbple sites 

• Schedule transfers ifty time(s). any day 
f Use stand alone or with other programs 

• No complex script languages to learn 

• Easy set up corTtmands like Send. Receive 

• LAN compatible. Mulb-ievei security 

• Auto recover from power outs, noise, etc 

• Parameter fils dnven 

• Use as com/server with other programs 

• Shell to other programs & do transfers 

• Fast, versatile, reliable operation 

• OEM Inquihes invited Call. 

Wir^ Software $75 per location 
SFI, Inc. 

Box 531650 Grand Frame, TX 75053 
(800)8884)411 ^ 

^ (214)264-2626 ^ 
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A Notice 
from 

Rolodex Corp 


ROL00CX8 . the legahy reg^tercd 
trademark of Bcriodex Corporation Do 
not use our name on your piOduCI Jnd 
be aware we protect ou' Registered 
Trademark with legal sUengtri For 
infrirmation on usage contact 


ROLODEX CORPORATION 

sRoad SKauvu-. .‘ijU>'iS6 
20t 348 3939 
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PUBLIC DOMAIN 


- 800 - 999-0471 

Call for FREE cataloglll 

IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk FULL! 

Over 1 900 selected programs PACKED it^lher ort lusl 340 dtskenes. each 
diskette made available lor only $3.75! Our ^EE catalog oilers an extraordinary 
range of programs, including WORD PROCESSORS, GAMES. PERSONAL 
FINANCE P^RAMMING LANGUAGES. ACCOUNTING. UTILITIES FOR 
DISK AND PRINTERS AND SCREEN, LOTUS WORKALIKES. DATABASE 
PROGRAMS, and much, much morel! 

Orders shipped on Visa. MasterCard, or COD — but the 
catalog Is free! 

P.O. Box 171134, Memphis. TN 38187-1134 
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PEOPLE’S 

CHOICE 


REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/prini plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error of closure, plots 
multi tracts iBM/compat with monographics. 
CGA or EGA capability S190 Or send $15 for 
real working demo, refundable with order Visa/ 
MC/chk Free into. 
lAN/SCAN, Inc. 

P.O Box 6663 
Abilene. TX 79608 
(915)672-2901 

PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ol our software 
have found it comprehensive, flexible and easy 
to use We offer systems to manage the follow- 
ing types of properties: COMMERCIAL/ 
RESIDENTIAL/CONOOMINIUM/ 
HOMEOWNERS ASSOC /MINI-STORAGE FA- 
CILITIES 

For more into and sample printouts call: 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 63635 
(208) 772-3259 

PROPERTY MANAGEMENT 

Rental-Ease New state ol the art property man- 
agement software Extremely last and easy to 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy. The 
ultimate in property managemOTt. $695 com- 
plete Free brochure. Oemo $10 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. UT 84093 
800-942-6784 or 801-942-6784 


MANAGEMENT & ANALYSIS 

’ Real Properly Mana^menf $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags delinq't tenants; prints budgets, 
checks, invoices & 1099S No retyping ol 
recurring data ’ "Real Analyzer " $1%. when 
deciding buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC 
P.O. Box 1210 
Cupertino. CA 95015 
(408) 996-1160 


PROPERTY MANAGEMENT 

Comprehensive progran tor managirfg fesidential 
and commercial properties Many management 
reports including ryierating staiem^l. delinquent 
rent, lease expiration and transaction register 
report Prmides check writing, check reconcilia- 
tion, posting of late lees, recurring expenses— 
$495 kivestment Analysis- -4245 
YARDI SYSTEMS. INC 
613 Reddick St 
Santa Barbara. CA 93103 
805-966-3666 

• PROPERTY MGT PLUS/SS • 

New version which looks up tenants and posts 
rent by Tenant Name Prints Bank Deposit Slips. 
Rent Statements & Automatic Checks Reports 
Late Rents \^cancle$ & Expired Leases Posts 
Management Fees. Pays Owners & Does 
1099's Saves up to 80% ot accounting time & 
is the EASIEST system to use. From $475 
REALTY SOFTWARE 
133 Paseo de Granada 
Redondo Beach, CA 90277 
(213) 372-9419 


PC lUwiiBf MiifcetplMe the ultiwte taitet Birket! 

The brind specihers who read PC Magazine don't haw the (ime to thop around, their onl)' 
concern ia getting what thff need as quickly as possible. 

TMyll WBCT tfcwr ittentlw to PC Bipriii Ibitefylace 

For them PC Magazine Marketplace's Direct Response/DisplaQr Ad formal represents a fast, ea^ 
and cost rf^Uw method d product actiuisiuon They knoa* it will haw the products they need 
and the information they want regarding price, wlume discounts, specifications and deliwry. 

If you think that your business can benefit from the 700,000 brand specifiers who read PC 
Magazine .. YOU'RE RIGHT! 

Se MRETT acfiee and rail i212l 50-SI IS w OftO) MTS-IADS ~ 


RELIGION 


'Quick, Complete and Easy" 

3 rc^isons why Bible Quest is 
rated the best software for 
Bible study 

Bible Quest 

• search by tvord(s), 
phrase or reference 
Expand your knowledge 
• your request is located 
instantly in full context 
Answers you've always wanted 

• works with most word processors 

A unique learning tool 

• requires 640K, 2.1 MB I lard Disk, 

and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 

Bible Quest 

(King james Version) 

An InfoQuest Product 

Call 800-336-6644 
Free color brochure 
Order your own copy 
$99 -f $5 handling and shipping 
(Visa, MasterCard or 
American Express accepted) 
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SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 

WORDsearch^*^ is the world's 
fastest, most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly locate all relevant 
passages by worcL phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors 
$139.95 plus $5 p&h. Full- 
function demo, $7. Call about 
our 30^y no-risk free trial. 

800 - 888-9898 

5014 Ukeview. Austin. TX 78732 
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SNAS COMPUTER BIBLE™= 

Vwrsion 2.0 

New American Standard 

The best of the best sellers 


For IBM and 100% Cotnpallble 

> Instantly searches text for any 
word or phrase. 

' Allows verses to be saved for 
use with word processcM^. 

> Also includes windowing 
capability. 

Mail check or maiey order to: 

FoundAllon Prtis Puhlkatloni 

m P.O. Box 6439 

Aaatsim.CA 92816 
(714) 630-64SO 

$129.95 (CA ottferi tdd 6% Ux) 

]^ui S4.()0 ihippmg A handling 


CHURCH 

SOFTWARE 


IpOWERCHURCH PLUS! » I 

■ Fast, friendly, reliable church administra- ■ 
tion system. Membership, full fund ac- ■ 

i counting, contributions, payroll, pay-i 
ables. multi-user support. & much more ■ 

i - ALL for S695 complete! Compare us I 
feature-for-feature against any over- • 
I priced package. We're helping thousands I 
*of churches with great software at a great ” 

i lprice! FREE phone support, no time limit. I 
*No high-pressure sales pitch. To order” 
your FREE full-working OEMO version. I 

■ call Customer Support. . 

FI SOFTWARE I 

P.O BOX 3096 BEVERLY HILLS. CA 90212 " 
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PARISH DATA SYSTEM " 

Comprehensive census/contribution program 
Easy to operate, menu driven Family, membei. 
financial info & reports luily integrated Selec- 
tive lists, labels, contribution/tuition state- 
ments. personalized letters User can create 
own reports, letters Other church programs 
available Over 2600 users Free info 
Parish Data Systems. Inc 
3031 W Northern Ave . Suite 121 
Phoenix. A2 65051 
(602) 247-3341 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOL'R AD CALL 212 503-SH5 . . . 


RELIGION 


New dimensions in Bible study 



THE WORD processor 
A compr^emive Bible study program. 
1 Instant access to any verse in the Bible. 
You can search for any word or phrase 
and build indexes to record your study. 
Separate wirulows for comparing various 
arxl transladons. Only $199.95 


Our family of products 
Choose from NIV, RSV, KJV or 
NKJV texL Add Greek or Hebrew 
trartsliteracors or topical cross 
references, personal commentary, 
a chroru}lopcal Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 
verses to vour word processor. 


Bible Research Systems 

(512)251-7541 


2013 Wells Branch Parkway *304 
Austin, Texas 78728 

Pawfe csn. Fw IBM, MSDOS, MsckMoih. Some preduca for Appit 0. 
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SALES MARKETING 


SALES MARKETING 


LEAD TRACKING SYSTEM 

Manage your sales leads with CONTACT PLUS 
Includes; phone dialer, reminders, call history, 
dated notes, mailing labels, letter history, mail/ 
merge. ASCII import, calendars, demo disk S3 
Only $79 MC/VISA/COD 
E Trujillo Software 
PO 80x 23052 
Albuquerque. NM 87192-1052 
Orders only: 

(800) 628-2626 ext 581 
Info; (505) 881-3223 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 

... IN MINUTES! 



Only $249.00 

To order, please call: 
1400 - 247 - 5712 * 

TMI, Inc 

4aaOKrMeWayPL.M2D.LikcOn^OR 970X3 
*Far 1h(o. A la Oretea. cal S0M35-39tt 


CIRCLE 789 ON 


Add PC Weather to your IBM PQ XT. AT 
or cotnpatiMe aod your computer will keep 
a coostiM and watmuJ eye oa local weather 
cooditioaf, while you wore 00 word proee^ 
io^ ipreadriteeta, or proarunniint. With 
the acK PRO n Eqiaiidedsofnrere Opt^ 
you oomputer eveo performe data-log|iiig. 
The PCw iodudet aD weather seosors aod 
mmiating hardware, phig-ia coeqiuter card, 
software, 9V adapter, im cocofrt^ oo-lioe 
help screen documematioo to diange your 
computer into a personal weather sutiOD. 

TW PCW aliai yw all thli mmd Mora? 
a BaromeUr • TWo TMperatares 

a Wind Speed • Hi/Lo Temp Alar* 

a Spaed Alar* a Ht/Lo tcMp Record 
a Wind Goat Record a FoarYaarCaiandar 
a Wad Diracdoa a 12/M Time * Alar* 

a Wad Chiu Factor a My/ Yrly RaiaUl* 
•With tke opcioBai RC-2 Rm Colaciar. 

• • MADE IN IJ.SJL • • 

VISA, MX, AND AMEX 


SERVICE CARO 




SaleMaker’ 


Editor 's Choice 


Client Management 
& Telemarketing Software 


s Very easy to learn & use 
a User-customizable lor any busirtess 
» Ughtning last file access 
a Irtbound & outbound telemarketing 
a Schedules calls and call-backs 
a Autodials your phone 
a Records contact history ft notes 
a Tracks lead sources 
a Word processor built-in 
a Instant foBo«v*up letters ft labels 
a Mail rrrerge for targeted cSrect marketir>g 
a Generates custom management reports 
a Pop-up windows, full color screens 
a UnHmited file capacity 
a Imports ft exports A^ll files 
a Or^r 95 searchable data entry fields 
a Single-user ft true LAN versions available 



'A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design. 

It is also fast eind easy to operate, 
^ a hard package to beat.' 



PC Magaxine i 2 - 22-«7 


Nominated for 19$7 Award 
for Technical Excellence 
for Application Softwarel 


Reduce costs. Increase Sales. 
Call today for free information. 

1 • 800 - 433-5355 

(214)264-2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
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SECURITY 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 




C ()P^ I'KOI I f I ION 


Designed for user-transparency, done 
compatibilrty ft strength It features 

• no need lor damaged media or I'O plugs 

• thwarts a]t Bit-copy Software 

• supports all Hard ft floppy Disk lormals 
■ restncl Of allow Network Installs 

• allows protected upgrades by modem BBS 

• limitprogramusebyOateor#Executes 

• remotely reset Installs or Expiration 
S195 Starter Kit or S49S with NO meter 
counts free info ft demo disk available 

© Az-Tech Software. Inc. 
305 East Franklm 
Richmond. MO 64085 
(800)227-0644 (616)776-2700 
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With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (daysy hours^ min.) 



For Disk Security 
High Level Security 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 

• HDCOPY 

Low Level Security 

Ibtr InnalUMt PnuaiOH 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work We have 
over 3500 satisfied software firms 
utilizing our systems. The high*lcvel 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Docruin? 

Call or write for 
more infomuitioa 

GLENCO 

ENGINEERING INC. 

S£ftvi/vo rH5 sorrwaar rvoi/STArs/NCE tsrs 
721 W Algonquin Rd |312)364-S0FT 
Arlinglon His . IL6000S FAX 364-7696 
Telex 493-7109 
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HANDS OFF THE PROGRAM' 

PC SECURITY 


HANDS OFF THE PROGRAM H an sS softwars 
priyilegs MIM. t(«em ascu'ity ulilHy irtu pft- 
vents unauinoriMd a cc e s s M your PC's auMirec- 
lonss. filet and disk drives 
HANDS OFF THE PflOQRAM prevKlet a aodMi- 
csied lecNtique to separMs up n S* users of ■ 
PC. by privilege, mio ihe* own sepeiate ersas on 
(he hard disk Users mey access only theu own 
areas and any other aiee proiacied wuh a lOMr 
pnviiago 

HANDS OFF THE PROGRAM proiacts files on 
your hard disk by preventing unaulhorized users 
from modifying the DOS Me Uiributst (Read Only, 
Hidden. System) For example, use me RErkO 
ONLY anriputs to prevent virus programs from 
invading your System 

HANDS OFF THE PROGRAM reeincts accesa w 
your hard (bsk via "diMt locking" A "locked" hard 
dwk may not be booiad accessed by appwations 
soflwere or tormanad via iha DOS FORMAT com- 
mand until it IS "uruockad" 

HANDS OFF THE PROGRAM incorporates 
advanced security lacntuques on PC’s running 
PC-005 vao or tMoner The DOS FORMAT of 
Drive C IS prevented wtslt ihe PC it in uee. the 
security maneger n proiecied agamsi Control 
Braak and a boot from floppy resuitt in Ihe auio- 
mabe locking of Dnve C 
HANDS OFF THE PROGRAM also prowMI 

• Oisk EncrypMn 

• User tecaat Reporting 

• Stops Common Viruses 

• MtilOoa 

• Read Only and Execute Only pnvriaget by 

user 

• Auto lnsiMlal«n 

prc«$89.95 

add ars— sNppuig 

Check. Money Order VISA, MC accepted 

Systems Consulting Inc. 
412-963-1624 

•oa lltEOS. PllUburgii. M 1S33S-0aM 
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T he world's leading soft- 
ware monufocturers 
depend on Soflguord copy 
protection systems. Your 
fRFE DISKETTE introduces 
you to SuperLoclt '“ - invisi- 
ble copy protection for 
IBM-PC (and compatibles) 
and Mocintosh. 
e Hard disk support 
e No source code changes^ 
e CustofTuzed versions 
e LAN support 
e New upgrodes available | 

(408j 773-9680 

SOFTGUARD SYSTEMS INC. I 
710 Lokewoy, Suite 200 
Sunnyvale, California 94086 
FAX (408) 773- 1405 


SOf^TGUF^RD 


■O 


TO PLACE YOUR 
AD IN 

PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


ULTIMATE VIRUS DETECTION! 

Delect viruses al work or unauthorized use of files 
on your IBM/compatible's hard disks Even 
checks boot records! See review in COMPUTEI's 
COMPUTER VIRUSES book. Download a tree 
evaluation copy from our BBS ^ (213) 276-5263 
Still $l5-VISA1i^C— Includes 6 months 'Virus 
Info Palladium” BBS member^ip 
Gilmore Systems 
P.O. Box 3831 

Beverly Hills. CA 90212-0831 
(213) 275-8006 

SOFTWARE COPY PROTECTION 

• Installs easily on your IBM-PC software 

• Defeats all disk copy software 

• Supports all Hard & Floppy disk formats 

• Requires NO special devices or disks. 

• Invisible to your end user 

Eval disk protects two programs of yours $25 

Starter kit & No meter count packages $99 -f 

L-Tech Corporation 

377 Route 17 South, Suite 616 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (BBS BrN/l); (201) 288-8795 

B1T-L0CK» SECURITY 

Piracy SURVIVAL 5 YEARS proves ^fectiveness 
ol powerlut multilayered security Rapid decryp- 
tion algorithms Reliable security device Irans- 
parent to PARALLEL or SERIAL pod Compli- 
mented by low cost KEY-LOCK" muilileatured 
COMPU-LOCK"* including countdown, time- 
out. data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle 
Littlelon. CO 80122 
(303) 922-6410 or 770-1863 


PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


STATISTICS 


THE BASS System " 

Why use up 8 meg and 640K just lo run a data 
step on your PC^ Now you can run your data 
slep code and statistical procs with a system 
lhal takes only 1 meg and 400K (and costs only 
S399)* Free inlormation: 

BASS Inslilute. Inc. 

PO Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or BB (919) 968-6755 (N. 8. 1) 


GO with SOLO 


Ideal for researchers and busi- 
ness professionals. SOLO 
provides ail the rvecessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single proj^ or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

nkJ n D STATISTICAL 
OJVlUr SOFTVSIkRE 

1440 Sepulveda Boulevard 
Loe Angeles, CA 90025 
(213) 479-7799 

CIRCLE 796 ON READER SERVICE CARD 


MINITAB’S a PC of cake! 

MINTTAB features intuitive 
commands for comprehensive data 
analysis. Includes basic statistics • 
regression • time series • tabulation 
• ANOVA • plots • histogrt^ • 
much more DOS based vetvon in- 
cludes LOTUS interface hi-res 
graphics, no copy protection. Used in 
over 60% of Fortune SO companies 
For bee brochure call 814/23^280. 

MINITAB a 


MMtah Inc 

3061 Enterprise Dc. State CoOeeB. PA 16801 
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f 01 SlottsMc* 

/^nd Fotecostlng 

• Easy 1® 1®®^^ 

. ample '0“^. „e,5aele 
. Fast. ,aph,cs 

.Wioae>Nsane9'eP 

1 


STATISTIX - ONLY $1691 

STATISTIX IS a powerful and very easy-lo-use 
stalisticai system lor PC's Used by many 
universilies. businesses, led and state govern- 
ments and research organizations Check us 
oul before you buy a statistics program, you’ll 
agree SX is a best buy”' Money Back GUAR- 
ANTEED For more inlo, 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 55113 
(612) 631-2852 
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STATISTICS 


High performance STATISTICAL SYSTEM 


WATS^ 



A powerful, elegant, and super^fast statistical package integrated wittv 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting 
STATS'^ features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBllt-^. and other programs. For more Info look for our ads in 
most computer jourrtals, ask your dealer, or contact StatSoft. Price $245 
(■»$5 ship/handl). 


StatSoft 


2325 E. iath St.. Tulsa. OK 74104 
(918) 5834149 


NCSS plu$-$99 

Easy-io-use menus & spmad sheet. Multiple 
regression T-tests ANOVA (up lo 10 tadors. rep 
measures, covariance) Forecasting Pador. dus- 
ter. & disaiminani analysis Nonparametncs 
Cross Tabuiaiion Rots histograms, box. scatter, 
stemieal Sort Subset Transformaiions- Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone 801-546-0445 


TAXES 


If you have a PC, this is the 
way you should be preparing 
^ur 1988 income tax return. 
Fast, easy, & accurate. No 
spreadsheet software reqd. 
Thousands of satisfied users. 


SHAZAM version 6.1 

SHAZAM is an easy-to-use & powerlul econo- 
metrics program Has a full matrix language 
SHAZAM lealures include ARlMA. 3SLS. 2SLS. 
SURE, probil. logit, lobil. nonlinear. MLE. 6LS. 
equality and inequality restrictions, pool. r>on- 
linear testing, lorecasl, diagnostics, graphic 
Single copy $295 U S. Site license $1200 U S 
Accept VISA/MC Call 403-220-4096. or write 
SHAZAM Econometrics Limited. Box P 
12 i^rsdale Place N W 
Calgary. Alberta T3A 0G7 CANADA 


Regular Version: 

Supports 18 schedules and 
forms (1040, A-SE. 2106, 
2119, 2210, 2441. 3903. 4136. 
4562. 6251. and 8615). 


Prints IRS-approved forms 
and schedules, plus a mphic 
1040 on Epson or IBM-type 
dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 


SURVEYS 


THE SURVEY SYSHM 

An easy to use menu driven system for the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosslabs and other tables in 
banner formal Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr . DepI P 
Petaluma. CA 94952 
(707) 765-1001 


Only $45 

NEW Advanced Version: 

All of the regular features 
plus more forms (1040ES, 
3^, 4137, 4255, 4684, 8582), 
and laser printed 1040 
. 'graphics on HP-type lasers. 
R^. 384K and two drives. 


Only $60 

Slate programs for CA, NY. 
NJ, MD, MO, and VA. Data 
auto transferred from federal 
tax forms. $30 each. 


MC/Visa. 30-day guarantee. 


A CROSS • #1 IN CROSSTABS 

Easiest & most powerful crosslab program lor 
survey & research data I66mill cases-9.999 
vars/case Read any ASCII, col binary, dBASE 
file. Profession^ tables to all printers laser- 
outputs to ascii& lotus wks tiles Full stats -fl- 
lest. chi-sq Nominated lor PC Mag Award lor 
Tech Excellence 
STRAWBERRY SOFTWARE. INC. 

42 Pleasant Sireel-FREE DEMO DISK 
VAtertown. Massachusetts 02172 
(617) 923-8800 FAX (617) 926-0134 


AM SOFTWARE 
P.O. Box 25010 
Kansas Clty» MO 04119 
(814) 24141014 
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AM-TAX I 


TAXES 


Federal & State returns w 

singte disk— Only $79.95. Easy lo use. 
CalcutaiK aukxneiicaNy. perfcNins com- 
plex ’What r options, prints <RS-sp- 
proved lorma. 25 Stales avaiisbie. 
Rsquiree Lotus 1-2-3 or compaUble 
spreedsheen. VISAAIC. $4 s4i chg. Abo 
avaitaUe Professional package-$ii9., 

Tax Planner-$79.95. Corporale4149.. 
S-Corporations-$l49. 

Park TscnnoiogMS. Inc 


P.O. Box 1317 
Cktion Pvk. NY 12065 
516477-5681 or 800r423-3lM Outsxb NY 


tM mWVWIOSI lOFTVWSR 
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TERMINAL 

EMULATION 


OG Color Graphics 
‘Terminal Emulator 
tor IBM Micros. 


Dasher Terminal 
line,D210-D470C. 

Rhintek,lnc. 


P.O. Box 220 
Columbid, MO 21045 
301-730-2575 
VISA and mC accepted. 
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UTILITIES 


UTILITIES 


D-hR-E-C-T 


1099'S-0N-DISK 

Meet IRS regs lo lile 1099's on magnetic media 
Use your IBM Compatible PCs lo prepare Skk” 
diskette, prini forms and reports For all I099's. 
10%. 5498. W-2G Fast easy lo learn and use. 
manual included Not copy protected Only $69 
pius$3S/H. MC/VISA accepted Our third year 
CUSTOM CRAFT SOFTWARE. INC 
5730 R Street Box 5577 
Lincoln. NE 68505 
(402) 464-3184 


Direct Access to All Your 
Software 

A Organm your programs on luro Oisk witk 
us<r-oalii>M menu system 

A Accets any program or commano vrrtn a smgte 
keystroke 

A No r>ee0 to learn complei DOS commands 

A Usage tracking provides reports on an soRware 
usage 

A Customize passwords ter security ol any sud- 
menu or appircaiien 

A 1 on ' tree technical support 

AAPCMaga/ine COttor’sCROMe program 

SUGGESTED SQQSS nusSniwng 
RETAIL OW & HjnOiT.g 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU 



NEW&IMPROVED! 


PC AND NETWORK 


BACK UP 


Sil8ackTechr>oiogiM. Inc. 
913-894-0808 
9290 Bond Suite 205 O.P.KS 66214 
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BREAK 640K! 

Why buy expensive boards’ VRAM'“ gives 
your POXT/AT or PS/2 8 megabytes of memory 
by turning disk space into expanded memory! 
Use extended memory lor expanded memory 
Create VERY LARGE worksheets FAST Auto- 
matic Easy lo use 640k not required Money 
back guarantee $49 + $3 s/h 
BIOLOGIC 

11982 Coverstone Cir , Suite 1622 

Manassas VA 22110 

(703) 368-2949 (tax 703-361-8251) 
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IN THE BACKGROUND 


* Keeps new or changed niea backed 
up automatically, w/oliftinga finger 
or exilingyour application program 

* Makes Total and Incr. back ups in 
the background w/o interruption 

I* Works with any DOS storage device 

* Memofyresident-Req'sOnlylBK 

* C^ompatiblewitb all popular LAN's 

* You will never have to back up again 

' SitBack and Relax- Only $99.(X) 


A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, a new ver2 55 powerlul 

"Point and Shoot" DOS enhancement utility tor 

tile'disk mgmt and DOS command interface 

Listed 1987 & 1968 PC-SIG s TOP 1 00 pro- 

gr^ ^ complete with 166 pp manual 

Unlld site lie $390 PO/COO + $8 MCA/ISA 

no lee 90-day No-Risk Guarantee 

Bill White 

PO Box 57 

Still River. MA 10467 

506-456-3699 




ki:V 


31 






;V'., 



THE SHOWCASE FOR PRODUCTS A\D SERVICES U\ THE MS DOS MARKET . 




UTILITIES 


Fix common problems fast! 


You dent nsad to be 8ui expert to diegnose and comet problema ki- 
ralvlnp PC setup. At you need Is HELPME™ saAwarel More than 
900 tests. Quick identification of system configuration and com- 
fMUbMty. $99 + SAH. MCWISA. California Softvraie Products, Inc. 
S2S N. Cabriflo Park Drive. Santa Ana, CA 9Z701 , (714) 973-0440. 


Send dBASE into 
warp speed with 
dBCX)ST- 
automat'cally! 


dBOOST is the memory-resident 
fTSR) utility that automatically boosts 
the speed of dBASE III, dBASE III PLUS, 
and dBASE IV, as wall as ail d^SE 
programs. dBOOST gives dBASE 
special powers that make it a real speed 
demon. Your dBASE programs can run 
twice as fast -sometimes even faster' 
dBOOST uses sophlsticaled techni- 
ques to make dBASE input/oulpul 
operations more efficient (even if you al- 
ready use a disH cachirtg program). 

Absolutely i>o commands to issue' 
Installation is completely automatic. 
Takes 20K DOS memory (only 6K if you 
have eirtended memory). 

Only $69.95 * 3.50 SAM. Visa and 
MC. NYS residents add sales tax. 



ISOGON CORPORATION 
330 Seventh Avenue 
NewYorK NY tOOOl 

(800) 662-6036 
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Ars D0N*T NEED 


Allows copying of IBM AT files for use on 
IBM PCs. )us. and compatibles with no 
hardware or software modifications. A 


360K floppy drive is not required. 

'AT2¥C" may reside on your IBM 


■'CPYAT .. ... _ 

AT hard disk and copies 1 file or entire 
subdirectories in 1 step. Price $79. + 
$4 8/h 


MiCROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way -Suite 125 

San Carlos. CA 94070 
1-800-523-8777 
(CA) 41 5-593-8777 

U NY) 212-334-1858 ■■■ 


CONNECT PCsl 

COMx’" connects any 2 PCs so that files can 
be easily copied between ttiem Connect a PC/ 
XT/AT to PS/2 or laptop and convert between 
5/4 and 3v^ disks Copy all files on one hard 
disktoanotherwith) command 115.200baud 
Runs in background ^ universal cable 5Y4 
and 3V^ disks, and user's guide Money back 
grt $59-i-$3sft 
Biologic 

11982 Coverstonc Cir./Suite 1622 
Manassas. VA 22110 
703-368-2949 (fax 703-361-8251) 


Batcom — Batch file c<Mn- 
piler compiles your ''.bat" Ales to 
".exe" nice to make them faster, 
more profeMional, and more ca- 
pable. 149.95. 

B.£DCache — speeds hard 
disks by up to 7 times and floppy 
disks by up to 55 times. LIM 
EMS supported. $39.95. 

Spool — - allows you to use 
your computer while your printer 
prints long documents. LIM EMS 
supported. $39.95. 

RED UiiUkiea — Contains the 
three programs above plus pro- 
tection from accidental hard disk 
formatting, sorted directories, 
text searching, DOS wild card ex- 
ceptions, and much more. $79.96. 
Visa, MasterCard accepted. 

Wenham Software Co. 
f e i 6 Burley St. 

Weahamy Ma. 01984 
(608).774-7030 FREE catalog. 
Dealer inquiries invited. 
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SOFTWARE 

SIMPLE TO USE! 
lehdar Minitext 39.^ 


Simpts word processor tor everybody! 

lehriar Calculator 29-1 

Repisce your desktop calculator! 

For PC/XT/AT/3N/PS2 end compettbies 
ToOrdsrCsM: USA 1-800-663-8521 

CANADA (804) 879-5445 
Add $4.00 Ship & Handling. 

Dealer A Diet. Please call (604) 879-5445 


UE eroedwsy. 314 E. Holy #106 

Vancouver, S.C Beingham, 

SyvwntCorp ygy ,V4 WA. 98225 

Vtee. W/C or Money Order 
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LIMSIM 

Expanded Memory Simulator tor the 286 & 386 
machines Use the extended memory you al- 
ready have as Lotus style Expanded Memory 
PC Magazine (March 31, 1967} says "Easy to 
use and well documented" $70 ($100 vnth 
assembler sourrx), 30 day money back guaran- 
tee Visa/MC accepted 
Larson Computing 
1556 Halford Ave. #142 
Santa Clara. CA 95051 
(408) 737-0627 


Ammunition to conquer 
your biggest problems! 



• Ths Virtual Expanded MemOfY Minagar 
provides your EMS applications with up to 
eight megabytes ol expanded memory, 
e It turns PC/AT or PS/2 ex- 
tended memory Into expafxled 
memory 

e It turns hard disk storage into 
expanded memory 
a It's compatible with most EMS 
appiicalions. Indudirtg 1-2-3 
and Symphony, 
e OrTVXe9 95 3<May money bac* gtJarantM 
Fort's Sofiware 
P . O Box 396 
Manhattan. KS 66502 


V-EMM 


(913) 537-2897 
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WORD 

PROCESSING 


FLEXMENU 3.1 ONLY $19.95 

Powerful menu program, provides a user 
friendly way to operate your programs Pas- 
sword protection isavailable lor EACH menu A 
telephone directory utility allows you to store, 
custom sort and print all your name, address 
and phone numbers flex menu even has a 
timed execution utility to run your programs 
even when you are not there! 

Main Menu Software 
12700 East 8 Mile Road 
Detroit. Ml 48205 

(313) 372-3262 CHICMO/COD 


SUPER PC-KWiK 

The industry's best disk cache "Highly recom- 
mended" J Dvorak ■■ hold on to your ear- 
drums because you've |ust launched " J 
Dickinson " the word swoosh' may give 
you an idea " J Seymour You can't buy more 
performance lor |usl $79 95 $2 S'H VISA/MC 
t- $2 50 it COO 
Muitisott Corporation 
15100 SWKoll Parkway #L 
Beaverton. OR 97006 
503-644-5644 or 800-234 KWIK 


World's Bilingual Word 

DuangJan. biiingual word processor lor En- 
glish and Armenian. Bengali. Euro/Latin, 
Greek, Hindi. Khmer. Lao. Puniabi. Russian. 
Sinhales Tamil. Thai. Viet $109 i $5s/h 
(foreign + $12 s/h) Font editor included For 
IBM compatible with dol-mainx & LaserJet 
printer D^o $6 f $1 s/h 
MegaChomp Company 
3524 Coltman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 


WORD 

PROCESSING 


XyMouse 


XyWrite 

XyMouse. . . tHa liqhlninq-(o9l 


^VAfOtlSG . . . mow* the cursor 
ond tout quickly ond ndturelly 

XyMouse.. . instonlly foloets 

from dozens of commonds arith 
ea»— to— use mouse windows 

XyMouse... .cc.,.!.. both 

beginning and odvonced XyWrilers! 
NCWt Suseort for 'ALoCortC' end netoo'ks 


CAU NO* for «M« iMledie (MWMoer: 

aeiAcnc sofTWA/fe 

MOO Skiini«n< A -enw, Suit* 211 
HiwUnedwi v»aay. isoos 
215-947-0930 


ORCLE 810 ON READER SERVICE CARD 


rn^p, 'EAArivucd, 


PyccKMfl. Farsi, En^h, European 
<4 Scandinavian; plus either IPA, 
Hindi, Bengali, GwrmuAAi. Tamil, 
Thai, Korean, or Viet. Fuil-featur«i 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Indudes Font Editor. 
S35i incl. US shipping. $150 adtfl 
for laser $19 demo. Req. 640k, 
graphics Money back guarantee. 

Gamma Productfons, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monica, CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 


CIRCLE ait ON READER SERVICE CARO 


PC Mai(azine Marketplace 
(he utlifliate tarnel market! 


The liTdriii xjHi'trirrs vlIio n -ul If Md)t.i 
zinc (loll 'I liuiY' IIk' nine lo 4io|i .inHiii<i. 
(lii-iroiil> ('■(lu'crd ixXcitinkviliiii llicy iiii'd 
.kS<)UK'l>iv .IN IKISNlIlh' 


Theyll MREfT tkeir sUmIm U 
PC Natainr Markrtpive 


Ktif ilicm If Miieaxiiic Mdfkrl|ilji-c'!. 
hint-l |{(•s|HlnM•/^)|^|)|,o All rornidi n-pn' 
Ncnts .1 fdNl. ('.LSI 4ii(i nisi • ITi'ctiM' iiH-tliod 

•■r |ir>HitH'l .UTiiiiNilioii Ttiov kd'M il Mill 
li.iM' I Im' iifiNliu In ihit (111- iii(i>r 

iiulioii tli<> Kdiil n-Krtrdinx priic, noIiiiik- 
<liM'(Ht(ilN. N|HV'iri(-,itMitiN and dclivi-rv 

ir.VIHl lllitlk Ill 4 l >IHir IrtlsillCVS I'illl Im'IIO 
rn friim tin- T'NMkHi lirjiid NiK-cifierN wlto 
rc.id If M.ixazm.- .. Mil UK KHillT’ 


S« lake DIKErT arliM and call 
<2121 5«-3l IS sr (MO) K^ADS 




175 WordPerfect 5.0 MACROS! 

One keystroke copies addresses from sem lo 
envel. prints last pg first, aulo-compiles ttnote.' 
endnote lists: checks pg brks. prnts multiple 
copies, pgs or directories: Iransp letters, cap- 
italizes. underlines, bolds: makes auto-NOTES: 
searches tiles and 165 MORE! PLUS 26 


CTRL 4- KEYS MACROS' Optional Wslar emul 
SI99S + S3S/H AM $3 lor 3 5' disk 

• PowerMax Company 

• 15840 Ventura Blvd #845 

• Encino.CA 91436 (818)905-5919 
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FOR MORE INFORMATION OR TO PIACE YOVR AD CALL 212 503-SI IS . . . 



WORD PROCESSING 


CompareRite™ 


‘‘Outsumdingsoftuiare - thebesto^its l(a^...CompareRiu compares 
documents in uays that I didn't think were possible. It's utterly amazing. ” 

- john Dwrah, PC Magazine. 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly f^t, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many uset'selectable formats, and is com* 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofteaders 
or anyone who has to tirake or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


JURISOFT 

I_N 1 O R P R A T E n 
763 Massachusetts Avenue 
Cambridge, MA 02139 

(Outside MA) 800'262'56S6 Ext. 10 On MA) 617'664^151 Ext. 10 


CmCLC ei2 ON REAOCR service CARO 


MISCELLANEOUS/ ACCESSORIES 


HEAVY DUTY PC HARD CASES 



HEAVY DUTY FOAM LINED 
CASES WITH COMPARTMENTS 
FOR KEYBOARD & MOUSE 


MC&VISA 

AlO 

PMCMT 

HAOD 

CAR 

KAW 

DUTY 

HAfiO 

CAR 

sees 

) 

nAOO 

CAR 

EPSON EQUITY llcfuatt 

5226 

S1d9 

S129 

COMPAQ PORTABLE II 

S2M 

SU3 

5120 

IBM ATCfUkKB 

S254 

S173 

S148 

IBM MONITOR 15 w 

$226 

S154 

5129 


CASK AtK AvAtAMf fOB 
•Nr COMAUTEP AISO 

Custom casis 


V$00-8A2*7112 In Ml 4IA-974-7IOS 

WESTERN CONTAINER A CASE Box 125. Woodland. Ml 48897 


CIRCLE S13 ON READER SERVICE CARO 




• 1CX3% Cotton Convos • Bfeothobie! 

• Beige w/Grey Trim • Stotic-Ffee 

For: Computers and Printers 
I0M. Epson. AT&T. Leading Edge. Compaq 

(800) 826-5761 

i in CA: (415)759-1466 

: Contemporary ComputerWear 

|l320-36th Avenue San Francisco. CA 94122 

ORCLE ats ON READER SERVICE CARD 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


BAR CODING 


LABELING SOFTWARE 



For DOT NATRK and Laser Printers 
(Epson/IBN/Olddata and LaserJet) 


• Flexible format • Any size label • Auto-Incrementing 

• Labels for bins, shelves, • Reversals 

inventory - name tags • Color Options 

• Big text readable up to 50 ft. • Laser Soft Fonts 

• Bar Codes: 2 of 5. UPC/EAN, • File Input 
MIL-STD, AIAG, Code 39. etc. • Very fast* Easy 

Labe/t above printed with Utility II - $279. 

Other menu driven programs from $49. Unix A Xenix tool 
U»er callable routlnec from $159. 


BAR CODE READERS 





For PC/XT/AT & PS/2 

A KiBBtron, WYSE-60. Unk. A RS-232 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5. UPC/EAN. 
Codabar, Code 39 

• Rugged metal pen & holder 
All models complete... $399 

ALSO: Lasers. Portables 
Mag. Stripe. Badge Readers 
Direct From Msagfaetprer 

30 Day Money Back 
Guarantee! 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


800 - 345-4220 

In CA 408/458-9938 


PC Magazine Marketplace the ultimate target market! 

The brand .spii-iriers wtin read it: Ma^iUiiie don l have ilie lime l» .sl)ii|i arniiiid. 
their only coiu ern i.s A*‘tiii>A vvhui tiu:)' ni‘i.Hl as iiuiekly as |)os.sitile. 

Tkeyll DtlffiTT tbeir atlenlkm U PC Miiuzinr Marketplace 


Kor iheiii IH: Magazine Markeiplai-es Direct Kes|>i>n.M-.'|)ispli(V .-Xd rorinal r>'|ir>' 
.senLsa fasl.eiLsvaiKl(-<>.sl elTin’Iive niellind oflinKtiii’l ii(-i|iii.si{ioii. They kixw it will 
have the prodiietsthev need and the information tlie>' want reAanliii)! price, voliinie 
di.scounUs, siM-ciricuiioiis and deliverv. 

Ifvou Ihiiik Ihatvtiiirlxisiiiesscaii henefii rroiiiihe7i)lJ.iliNll>rand.s|M-<'iriersu)io 
read l*C Majiazine .. XUl-RK KKJIIT' 


So take DfRETT action and call (212) 563-3115 or (NM) K25-tAI>S 


P C M A (] A Z 1 N i: ■ F K B R V ARY 2 X. lux U 












BAR CODING 



Bar Code Reader 

Model PC-WEIK^R Reader 


$M9.00 

• No M>fi»arc changes ncccssar) 

• Rif PC'/XT/AT <if ifWtpatiNc 

• InsiulK in minulcs, wilhoul look 

• Rcado Code .W. 2 of 5. 1’PC. Codahar 

• H/Biireoiic I priming software iiK'ludcd 


KZBarcode I Printing t'tillty 
(ordered scparalely) $49.00 

• Knier and prim Code .'V and I K -A 

• Hordol malrix and laiNcrJet primcr> 

• Vary bar code height, spacing, etc. 

KZBarcode II Printing Program $99.00 

• Keyboard or text file data input 

• PrinK Code .W. Inieiieaxcd J of 5. 1 PC-A 

• Automatic inciemeniing. multiple columns 


dBARCODE ' Program prints barcodes Irom 
within dBASI- III Plus. dHASK IV. . . . $99.00 


Videx TimeWands Call 

• Rmable, credit card si/cd bar code reader 

• Time stamps each bar code us it U read 

• We carry a complete line of Videx 
TimeWand products 

• Custom sofiware development available 

mm 


(T^eKeeping Systems, Inc. 


I24.ua Cedar R«ad > Cleveland. OH 44IU6 
(216) 229*2579. Fax; <216)229-257y 


BAR CODES 
MADE EASY 



PERCON E-Z-READER ^ 

FAST • ACCURATE • RUGGED 


NO SOFTWARE CHANGES with PO 
XT/AT and PW. AT&T 6300. Wyse 
30f60«5rt>OAT. Kimron KT-7/PC. UnA 
PCTefrrVMCIlMCa. TeleViiJeo POI/ 
905/9$$ & DEC VT220 keytXMrds. 
nxjttHJSer RS-232 mterfacn 

• Immediate shipment 

• Free phone suppon 

• 2-year warranty 


Details Of Questions? Call us 

(503) 344-1189 


7190 W I Itn Ave. Cugene. OK 9/407 



PERCON’ 


,'1 1 ^ . j . 


llllliiiiiiiiii II mill lllllll■l||||| 

llllPrintBar 111 


BAR CODE READERS 

BAR CODE PRINTING SOFTWARE 

Print Code 39. 2 of 5. UPC. and 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics. Epson 
and LaserJet printers and 


NO SOFTWARE CHANGES REQUIRED 
PCS: 

• IBMPC/XT/AT PS/2 CLONES 

• TANDY 1000SX/ 1200/3000/4000 

• ZENITH 138/148/151/158/248 

• EPSON EQUITY 1 & III 

compatibles. 


TERMINALS: 

PrintBar II Program $295.00 
PrintBar II Demo $25.00 

Other Bar Code products 
available for non-MS-DOS 


• WYSE 50/60/75 

• KIMTRONKT 7/PC 

• CONTROL DATA VIKING 721 

• TANDY DT100 

• RS-232 

environments. 

Bar Code readers from $395.00 


PC/MS DOS BAR CODE PRINTING SORWARE 

FREE Brochure (916) 622-4640 
FAX 916*622*4775 


RESELLER DISCOUNTS AVAILABLE 



AMERICAN MICROSYSTEMS 

mos AIRPORT CmClE. SUITE 140 

" yfii n ww 


6069 Enterprise Dr . Placervnlle. CA 95667 


EULESS. TX 76040(617) S71-90IS 

(800)6464483 


CIRCLE SIS ON READER SERVICE CARD 
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Compile FasI Bar Code 
Printing into your pro^^ramb 
with Code Master 
•Phitta UPC/EAN. 2 of 5, 

3 of 9 and more 
•No Royalties 
•Supports Clipper, C 
and more 

$149.“” $249.“ -S" 


Computer Connection 
P.O. Box 634. Eau Claire. Wl 54702 
(715) 833 2331 

CatCLE sir ON reader service card 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No a(iditional software or port 
Metal wand & case 
Also svallabla: 

Bar code prinbng software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415*856-6833 

Tetex; (Graphnet) 371-9097 TPS PLA 
FAX; 415-856-3843 
CIRCLE SIS ON REAPER SERVICE CARO 


IlieaasN. 

Bar Code Solutions 

ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WANO 300 • up 10 128 reader 
data collection system • Auto- 
discriminates • (^llects. formats and 
transmits to PC or host 
PC-WANO 800 WanderWand - pro- 
grammable portable bar code readers 
PC-WANO 200 terminal wedge on a 
serial parly line for mini s 
PC-WANO 100 -emulates 2nd keyboard 
NEW - bar code printing software 
packages for your printer 
DEALER INQUIRIES INVITED 
INTERNATIONAL TECHNOLOGIES 
i SYSTEMS CORP. 

63SNorlh Berry StTMt SvrteC Brea CA9»21 

^ PHONE: 714 990-1880 
|S| FAX7I4 9907S03 

CmCLE MS ON READER SERVKE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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.F6S 


BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr product-s in the 
country. We don't just sell 
PCjr products, wc design them. 
•Speed Up PriKJutls 
•iVudii DMA Cartridges 
•SecAind Floppy DisL Drives 
•.3'; Disk Drives 
•PCjr Opiical Mice 
•M«*niii)r Adapters for PC's 
•Parallel Primer Purls 
•Full Si/c Key tHurds 
•.Spceeh Attaehmenis 
•Jovsiick-s. Cables. A AJapdirN 
Cull or write to receive our free 
32-puge catalog of PCjr Add-On 
pntducts. For even faster re.suits. 
circle our reader service number. 

PC Enterprises 
“The jrProducts Group" 

Box 292, Belmar. NJ 07719 
(201) 280*0025 (800) 922.PCJA 
CIRCLE 819 ON REAPER SERVICE CARD 


IBM PCjr SPECIALS 
Full line of IBM PCjr Hardware 

• .Memory Expansions to 640k 

• Second Floppy Drives 

• Parallel Printer Ports 

• Full Size Keyboards 

• Modems. Int. & External 

• Joysticks, Serial Cables 

• PCjr Network cards 

• BASIC Cartridges. Mice 

• PCjr Tested Shareware 

• Complete Computers 

• Repair Service 

Send for Catalog Today 
COMPUTER RESET 
Attn. Dcp(- PCM 

P.O, Box 461782. Garland Texas 75046 
1214)276-8072 

CIRCLE 830 ON READER SERVICE CARO 


COMPUTER 

INSURANCE 


Ml 



INSURES YOUR 
COMPUTERS 


Full replacement of hardware, medo. 
purchased software. As low as 
S39 yearly. Covers fire, theft, power 
surges, other accidents. Blanket 
coverage, no list of eouipment 
needed. Call for information or 
immediate coverage. 

^ 1-800-848-3469 

“ Local (614) 262*0559 
SAFEWARE. The Insurance Agency Inc. 
2929 N. High Sireel. P.O Box 0221 1 
Columbus. OH 43202 

ORCLE 831 ON READER SERVICE CARD 












H 

• j 


MAGAZINE 


li 


FOK MORE ISFORMATIOS OR TO PLACE YOL'R AD CALL 212 50.L5I /5 



DATA CONVERSION 



YOUR OWN DESKTOP 
CONVERSION SYSTEM 

• Complete system msnufacturer 

• Support PC/XT/AT/P$2 A Mac 

• Read & write most 0’75W"/3V^’' 
diskettes from IBM systems 
and word processors 

• Read A write V^" 9>Track 
tapes from most computers 

• Read text from documents, 
forms, books and magazines 
using "SPOT" OCR program 

• Customized software available 

• Past technical support 

Avoid tht middleman— Qo direct! 


€ 


FLAGSTAFF 602-779-3341 
eiGIN€€RING fax 779-5998 


CIRCLE B7? ON READER SERVICE CARD 


DATA 


CONVERSION 


DISK - DISK -TAPE-* DISk I 
OPTICAL SCANNING ' 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS7 
yRDPERFEt 
LOWS 
DBASE 
LANIER 
WANG 

(212) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

I MT Ifm •TflfCT. NEW TOW. MT ttMl 


DATA CONVERSIOnI 


CIRCLE 123 ON READER SEfWICE CARD 

DISK/TAPE/OPTICAL SCANNING 

a 33( per page typewritten text to disk in ASCII. 
WP tormals available on request 

• Scan Typeset text 6 to 24pl low rales 

• Disk convert trom IBM. WANG. XEROX, MAC- 
INTOSH « 1000 other lorm^ (bi-directional) 
e Tape conversions (800 1600. 3200. 62S0 BPt) 

• Quick turnaround Quality Guaranteed 
1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 
New York. NY 10001 
(212) 779-0800 





CALL FOR OUR FREE BROCHURE 

DATA 

CONVERSION 
LABORATORV 

Americo's Lorgest Dote Conversion 
and Optical Scorning Facility 
184-13 Hof«eHord. E*p-, Fresh Ueodows, NY 1136S 

3 (718)357-8700 

anCLE B24 ON READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


DATA RECOVERY SERVICES 


OUmACK 800 - 752-1333 
DATA RECOVERY INC. 


The Only Custom Data Recovery Experts 


A service from the 
creators of Disk Manager! 
Rccommeiuled by major 
drive manufacturers. 


Call us when: 

• Your hard di.sk can't be booled 
■ You can't access a lllc 
- Your directories and/or FATs 
are scrambled or ^one, cic. 


For that critical moment when only the best will do. 

ORCLE ezs ON READER SERVICE CARO 


DISK CONVERSION 


TAPE/DISK 

CONVERSIONS^ 



Conversion services to or from over 
1250 computer systems. 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTER SERVICES, Inc. 


(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove. IL 60089 

CIRCLE S36 ON READER SERVICE CARO 


TAPE-TOFLOPPY 
Floppy ToTape 
Tape Duplication 

FLOPPYTOMICROFICHE 

Laser printing 


1 - 800 - 422-9622 

lln OKi 018 254 06221 

TKHHIOU PIOeiUMMIIK 

savios, me 

ISO. list smn 
nia. n r4i33-i»i 



TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 


DISK 

CONVERSION 

CHANGING WORD PROCESSORS? 

Media Iranster to or Irom 
IBM. XEROX. DEC, WANG, 

LANIER, CPI, CT. MICOM, NBI, 

WORDSTAR, WORDPERFECI MSWRD UW3 

MULTIMAIE, SAMNA. MASH. OCA 

*******FREE TEST CONVERSION****** 

Conversion Specialists 

531 Mam SI . Suite 835 

El Segundo. CA 92045 

(213) 545-6551 • (213) 322-6319 

TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT All* 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-800-5 CONVRT* 

• In CA 1 213-669-8134 • 

• Formerly WJext Sciences Corporation • 
TOTAL SLRVICL CONVLRSIONS. INC 
1933 North Monon Street 

Los Angeles CA 90027 


DISKETTE COPY 
SERVICE 


BUY QUALITY 
FOR LESS! 

MAXELL 


5 V 4 " DS/DD 59 « 
3 V 2 " DS/DD 1.15 

LIFETIME WARRANTY 

Pric* b«»e<] on quanutv o< 300 m Ouix 
includes Tyveh sleeves and label ktis 

8 ^- 222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 
• 24 Hour Shipment • 


vMEGASo^ 

XJ* 0 ^^0 Freehotd, NJ 07726^ 

CIRCLE 628 ON READER SERVICE CARD 


SOFTWARE PRODUCTION 

* Disk duplication 

* All formats 

* EVERLOCK copy protoction 

* Lab*l/sl**v* printing 

* Pull packaging sorvico* 

* Warohousing 

* Drop shipping 

* Fulfillment 

* 46-hour delivery 

* Consultation 6 guidance 

s^Star-Bute, Inc. 

2880 Bergov Rd Hallieid PA 19440 
eOO-243- ISIS 21 S-997-2470 

CIRCLE 629 ON READER SERVICE CARD 
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rm: showcase for prodvcts asd services in the ms ix)s market 


NETWORKING SUPPLIES 



CARD 

INATOR 

nTUKD KIWIAro* 

441 M. lOi. n t 111 

mt A nor (99 

DC! aiHIIATOt 
lOt. 2L « 
nuE UP $99 

ELS UTILITIES 
XT>o a r^iSc rix 
wr so rix $59 

NETCRACK 
lost rvAn i:’- 
tu muon $00 

QETDISK 
ctr eios oRivis 
ACS * see $59 

BIOS TOOLS 

rATU Mm 
iBu ctma $99 

(713) 7f 

IITIOII IISIII 

nUUilUN II IAS 77017 

MNOVELL AUT 

1-9268 

MBS 

S STSTIM 

HOHIZCD HCSCUXR 


OACLE 830 ON READER SERVICE CARO 


SEUIISTOII l»TT 
TOIEI (UTIIDfEE $10 


WT MI imin (uniiHi 


( M« iiu m/mf atut/viavna i 


S, 


VI»«/WC/»0 

roMiaiiMiri raa iiimmmi 


CIRCLE 832 ON READER SERVICE CARO 


SUPPLIES 



311 Data Cartridgas 

BlackWatcti^ bacKcoattd tap* providas data protaclion 
against sialic and nvound-ln doibris. 

PascTiptton UstPrios SaisPrIca 


OCSOOXL^ 

DC80QA 

OCfiOCDOD (61 SO 

OC1000 

OC2000 


S31 SO 
3486 
3620 
20 50 
27 70 


OC2080RlwmM(NM») 34 00 
Minnum 5 SAH $3 00/5 


Partial Listing. Complaia 
3M data canrkJga iine avaii^le. 


Sit. 48 
21.78 

23.38 

13.38 

17.28 

30.28 


FREE CATALOa CompMe iine of 
quaiity supplies for your computer. 
FOf^GN INOUmCS INVITED. prG 
MMmum Ordar S2S.OO 
Prices Sub^ to Change. 


Toll Fiee 1 800 258 0028 


H 


Preeiaion Data Product*^ 

P 0. 8oi 8367. Otvvd RasMt. 
UitfttSOT l-eoo^-244S 
S16-4S2 3457 PAX: S1S-4S3-4tt4 


ueu^ I 

MI4«S18 I 
$2-4t14 J 


CIRCLE 833 ON READER SERVICE CARD 


•••SHRrNK WRAPIT!*** 

Do you need to seat or reseai your product in 
shrinkwrap lor presentation or protection'’ We 
have what you need! Film, stand, trimseaier. 
shrink gun; all lor the price ot S399 00 -f s/h 
Larger sealers available, manual & auto We 
supply bagging machines lor up to 30 per 
minute semi-auto insertions CHK/MO/COO 
8AGATK0N 
PO Box 334 
Paramus. NJ 07653-334 
(201) 427-4544 NJ & NY Add Sales Tax 


TRAINING/ 

TUTORIALS 


ANIIHATEO GRAPHICS 

• Suna-rs III Pn^rKNHiiMl proCnunnrra awi i frair 

WiMifui 4iHt uaKul AniphrN 

• 1*11 halKirp* wnlininlwaJainal luliiriaK h'ani- 

iRA awl l•whinA nimpuii'r (raplim and t)n>- 
XraiBMinii. wrilinic. rarKmns. Auirlm. 

lAiirylaiar'K ifl -aiin* iViihx and mw h imin-! 

• VA-II <ifitani/nl manual 

Eaa> <>■ Rnui. Ka.'qr l» I mlrrtUuMP 

Only . . . $59.95 

90 l}^y Money Back Guarantee 
1b onEff wwt CTwcIi or Monry Ordrr to: 

PI I Ent^rprbiM 
P.O.Box SINS 
BridReport, CT 06610 
For a nw dniio dbfc caU (203) $66-0256 
$3.44 Paalasr larf HanWia*. 

(T mMiW* pkaar add laa - $4.S0 

^ f fC L ^ ^ ^ 

qWCLE 834 ON READER SERVICE CARO 


TAXES 


'.'OOOOOOO'^OO 


Year End System for 
forms W-2 and 1099 

DISC YES/PC 

Proven PC Software: 
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mailed to you from the 
advertiser free of 
chorge. 
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Coming UP 

NUMERICAL ANALYSIS SPECIAL 
ISSUE The increasing speed and com- 
putational power of PCs and user demands 
for desktop number-crunching capability 
have lured PC software developers into a 
market formerly served only by minis and 
mainframes. To sort out the software side 
of PC number cmnching, PC Magazine 
examines over 80 packages in our first spe- 
cial issue devoted solely to numerical anal- 
ysis. 

STATISTICAL ANALYSIS Business 
and science today share the same craving 
for information and results. PC Magazine 
covers the statistical software market with 
reviews of 49 packages. Industry experts 
evaluate advanced statistical software in- 
cluding PC versions of the major main- 
frame players such as BMDP, SAS, and 
SPSS; as well as forecasting packages, 
econometric modeling software, and the 
simpler, more affordable statistical soft- 
ware. 


MATH TXXHBOXES Making pencil 
and scratchpad obsolete, equation-solving 
software tm raised number crunching to 
new heights. These packages are proving 
themselves to be invaluable to scientists, 
engineers, programmers, and financial 
model builders. Sbtteen programs see if it 
all adds up, quickly and easily. 

SCIENTinC GRAPHING SpoUedby 
the 20-MHz 386 computers on their desks, 
scientists still must get by on under- 
powered business graphics software. Or 
do they? PC Magazine reviews 14 pack- 
ages that are capable of handling logarith- 
mic scales, data sets with thousands of 
plots, rotation of the y-axis label for scien- 
tific illustrations, as well as two- and three- 
dimensional graph and surface representa- 
tions. 

FREE U riiTTY How do you diagnose 
what’s wrong when your printer won’t 
print or your modem won’t send? Plug in 
LITES — a utility that simulates a breakout 
box and diagnoses sticky asynchronous 
I/O problems. It’ll save you time and mon- 
ey. And it’s only an issue away. [10 
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After Houits 


J. K. Lasser 

(continued) 

en data to appear. Press A)t~Q to 
tell the program where to find 
your Quicken file. Presto! A big 
window opens up with the 
Quicken file contents either 
completely visible or scrollable . 
Move the selector line to the 
number you want and press En- 
ter. The window disappears, 
and the number you selected is 
on the line of the tax form where 
you started. 

If you need to subtract or 
multiply a few numbers as you 
go along, a pop-up calculator 
appears at the press of the F9 
key. If an IRS worksheet or fur- 
ther supporting form is avail- 
able, pressing F7 will bring it 
up. If you want to see how your 
tax liability changes as you go. 
just hit F5 while on a supporting 
form to bring up a window 
showing your total tax, as well 
as the amount you owe or the 
amount of the refund due you. 
And Lasser's file-handling sys- 
tem is flexible enough to let you 
use the program for any number 
of individual tax returns. 

For the folks in California 
and New York. Lasser has state 
income tax-return programs for 
$39.95 that pick up the figures 
directly from the Lasser federal 
forms you've filled in. 

If you’d like to compare the 
cost of filing a joint return with 
the tax owed by two people us- 
ing the married, filing separate- 
ly status, use the Analysis fea- 
ture from the pull-down menu. 
It lets you load a file you’ve al- 
ready filled out and compare it 
with another existing file or the 
figures that you enter in a sec- 
ond column right then and 
there. The program also in- 
cludes tax planning for 1989. 

At printout time, the Lasser 
program does an IRS-approved 
Form 1040 if you have an Ep- 
son, an IBM Graphics, or a 
compatible dot matrix printer. 
This approved 1040 formal will 
not print on a laser printer. As 
with the supporting forms, out- 
put will be in the laser or other 
printer's default typeface. 


List Price: J. K. Lasser's Your 
Income Tax, $69.95; state modules 
for California or New York. $39.95 
each. Requires: 236K RAM. [X)S 
2. 1 or later. Not copy protected. 
Simon & Schuster Software; One 
Gulf+ Western Plaza. New Yoric. 
NY 10023; (212) 373-8500. 
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TurboTax 

Leading the pack is ChipSoft's 
latest version of Tur^Tor, with 
its fast, classy operation and a 
full complement of new and im- 
proved features. Relatively easy 
to use and probably the most 
comprehensive in calculations, 
the $75 TurboTax is a very im- 
pressive program. 

After you load TurboTax 
onto your hard disk (not re- 
quired but nice), you are pre- 
sented with a personal data 
sheet where you enter your 
name, address, and social secu- 
rity number. Once you’ve com- 
pleted that, everything you need 
to know is available through a 
series of pop-up menus invoked 
with the Slash key or through 
the FI help key. 

TurboTax also contains a 
personal interview feature that 
asks over 50 short questions 
about your financial situation 
for the past year. Run through 
these questions and. on the basis 
of your answers, a pull-down 
window appears listing all the 
forms and schedules that might 


be required to cover the transac- 
tions involved. 

Next, you'll want to consult 
the Forms menu to bring up a 
worksheet or form or schedule 
that looks very much like (he 
IRS’s own versions. For your 
aesthetic diversion. TurboTax 
will now run in a graphics mode 
that shows (he official form in 


black on white (or white on 
black) on the screen. While it’s 
attractive. I found I'd still rather 
use the old-style screen with its 
color coding of protected cells. 
The scheme reminds me to go 
back and fill out a supporting 
schedule where a little more 
math needs to be done before 
carrying the number to the pro- 
tected cell. If I want to circum- 
vent laborious backup for pro- 
tected cells, (here is an override 
on the menu. 

You may wish (here were a 
genie at your elbow to offer a 
few words of explanation as you 
hover over such gems as * * Enter 
your IRA designated nonde- 
duclible contributions for 
1988." The next best thing: 
summon up instructions from 
the pop-up menu, and the pro- 
gram's window zeros in on the 
official government attempt to 
explain that particular line. 

For those who’ve spent the 
year using Intuit’s Quicken. 
Star/Monogram's Dollars & 
Sense. MECA's Andrew Tohi- 
as' Managing Your Money, or a 


spreadsheet that will produce an 
ASCII file, you can now import 
your figures into the TurboTax 
forms using (he new Interface 
feature. Just enter the drive, 
path, and filename where you 
stored the financial data, and the 
file appears on-screen. Move 
the cursor over a key figure of 
the imported file, press Return, 
and the file disappears — leaving 
the key number in the block you 
selected on the tax form. If you 
want more figures from (he 
same file, choose Interface from 
the menu again, and the previ- 
ously selected file reappears as 
the default. 

Last year TurboTax intro- 
duced a driver for a dot matrix 
Form 1040 that the IRS would 
accept for filing along with the 
supporting forms in ordinary 
type. This year the same filable 
i(^ rolled out of my Hewlett- 
Packard LaserJet Series II with- 
out (he use of any special font or 
cartridge. 

TurboTax is unique among 
personal tax software in offer- 
ing modules for 4 1 states (at $40 
each) that pick up your federal 
tax data directly from the feder- 
al programs. Most of these state 
programs require very little ad- 
ditional input to create the fin- 
ished state returns. 

An excellent manual con- 
tains 250 pages of well-orga- 
nized instructions on the me- 
chanics of making the program 
run and print, as well as two or 
more pages explaining each 
form, schedule, or worksheet. 

Once you’re finished with 
your 1988 return, you can al- 
ways try running the Tax Plan- 
ner module to see where you’ll 
stand by the end of this year. 

List Price: TurboTax, $75; each 
stale module. $40. Requires: 2S6K 
RAM for DOS 2.0 or later. 384K 
RAM for DOS 3.0 or later. Not 
copy protected. ChipSoft Inc.. 

5045 Shureham PI . . # 1 00. San 
Diego. CA 92 1 22; (800) 782- 1 1 20 
or(6l9)58l-2233. 
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Laura Lou Meadows is a prac- 
ticing tax lawyer in New York. 
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ymr youraccountunt 

MIGHT NOT WANT YOU TO KNOW* 


* Andrew Tobias’ Tax Cut lets you prepare 
a professional quality tax return yourself - 
even if you’re a novice at tax preparation. 


All the features yon need 

'Tut Cut automatically calculates and prints 
your completed 1040 return and up to 23 
other IRS-approved forms and schedules. It 
finds the tax approach that saves you the 
most money; vrhether you should file 
jointly , itemize, take the zero bracket 
amount, and much more. It features an 
instant tax summary window that lets you 
see where you stand at any point in the 
program, and “What if’ calculations on any 
form or schedule for important planning 
before year-end. 

Works like an easy interview 

Unlikenther programs, Tix Cut "interviews” 
you in friend^ layman's terms and without 
IRS jargon — the same way an empathetic 
accountant might. It uses your answers to 
automatically select the schedules you need, 
and then computes and prints your tax 
return based on current tax law. All you do 
is answer, sign and file! 

You answer each question only once. Ihx Cut 
automatically transfers the information to 
every line or schedule where it’s needed, and 
performs computational checks to make sure 
your answers are consistent. 


Saves yon money, loo 

Ihx Cut helps you know what financial 
decisions to make, and when to make them, 
for maximum tax savings. It eliminates the 
mathematical errors that can result in 
overpayment It checks to see that you don’t 
pay more PICA than you should (a common 
mistake). And most important, with Tax Cut 
there’s no more need to spend significant 
amounts of money for professional 
quality tax preparation you can easily 
do yourself. 


Comprehensive yet simple 

Yhx Cut is written by a team of tax 
professionals and personal finance expert 
Andrew Ibbias. Together, they bring you a 
program that is fiilly comprehensive and 
current, yet simple enou^ for even a tax 
novice. 


Guaranteed Accuracy; A Tax Cut Exclusive 

Unlike any other program, if the IRS makes 
you pay a penalty because of a mathematical 
mis^culation in Ibx Cut, weTI pay the 
penalty. 



Guaranteed Satisfaction 
If for any reason you’re not completely 
satisfied with Tax Cut, return it to us within 
fifteen days for a hill refund. 

Only $79.95 suggested retaiL 
See yonr dealer or call toll free to order 

1-800-835-2246 ext. 12 

...or mail the coupon to(%. 

• Inctsdts form IMO, 1040 ES. 2106, 2119, 2210, 2441. 2468. 3800, 
3803, 4562. 4797, 4862, 5606, 6251, 8582, 8588. 8616 icbedulet A, 
B,C,D,E,F,SB. 

• Accepta leading prinlen. 

• Coapetible with Andrew Tbbies'Managliii Your Honey. 
KeqiiiRB 

320K IBM* PC^ or coin|»ta>les 

80 cohian monitor • 2 drives • 006 2.0 or later 

Not copy imtected. 


With Tax Cut, you need not see any IRS forms 
until the program prints your return. (If you 
do wish to review the forms on-screen, Just 
use the easy display feature.) 

Saves yon valuable time 

With Ihx Cut, even the most complex tax 
returns rarely take more than one hour. 
Compare that to time-con«iming trips to an 
accountant. Or treks through the January 
slush to get the proper forms from the IRS 
office. Or the time-burning tedium of 
mistake prone manual preparation, which 
has you transferring the same information 
from line to line and form to form. 
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meoQ^ 

01986*MECA 

355 RIVERSIDE AVENUE. WESTPORT. CT 06880 


1040 


U A ImMvIiliiil tneomc Tm R«tiim 




PCM 


□ YES, I’d like to do a professional quali^ tax return easily and inexpensively. 
Send me Tax Cut for $79.96 + $2.60 shipping and handling 
(CT residents add 7‘AX sales tax). 


Filing Status 

Credit eard# 
(V.MC.AMX) 


Name 

Addten 

City 


State 


Zip 

Phone 


/ 

/ 



n □ 

6W 3W 







Signature required 


□ Enclosed is my check payable to MECA Ventures, Inc. 


Exemptions If I am not completely satisfied with Ibx Cut, I will return it to you within 16 days for 
a full refund. 

Mail coupon to: 

MECA Veitarea, Inc. • 355 Riverside Avenue • Westport, CT 06880 
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Ask Dan 

(coalinued) 

calculator for doing backup cal- 
culations when you want to 
transfer the total to the form. 
Press Fl twice to bring up a win- 
dow of general background in- 
formation and instructions per- 
tinent to the form you are 
working on. 

If your financial records are 
stored in a spreadsheet, data- 
base, word processor, or finan- 
cial management program, you 
can import the first two col- 
umns — say, one of descriptions 
and one of numbers — into the 
.scratch pad. You'll need to put 
the source file into ASCII for- 
mat to do this. 

The prize feature of this pro- 
gram is the Ask Dan dialog, 
which uses your responses to a 
series of questions to help you 
fill out your return. 

For instance, during the ex- 
change on selling a principal 
residence, the program asks if 
you’ve used part of the home for 
business, and if so. explains 
how to split the data pertaining 
to the sale. It sets forth special 
tax benefits that may apply to 
the sale and takes you through 
the requirements for each one. It 
asks about the form of the pro- 
ceeds. covering an outstanding 
mortgage that your buyer might 
assume and a purchase money 
mortgage that you might take 
back from a buyer. When you 
feed in your expenses of the 
sale, the program notes that if 
your move was caused by 
changing jobs, you might be 
able to save money by reporting 
these items on Form 3903. 
which deals with employee 
moving expenses. 

Ask Dan is prudent enough 
to acknowledge that no comput- 
er program takes the place of a 
live tax specialist when it comes 
to the more arcane reaches of 
revenue law esoterica, but it 
uses artificial intelligence to 
help you gain wisdom in over 
two dozen problem areas, such 
as refunds of state and local tax- 
es and IRAs. 

When you’re finished with 


the forms, check the results with 
the program's Auditor feature. 
It will remind you of overrides 
or missing entries and then give 
you suggestions related to your 
situation for tax savings next 
year. Since the tax advice is 
right on the screen, the 70-pagc. 
easy-to-follow manual concen- 
trates mainly on the mechanics 
of the program. Printing is lim- 
ited to acceptable supporting 
schedules, plus a facility for 
printing the 1040 on pin-feed 
forms or typing out the I040fig- 
ures to be copied manually to 
the official IRS form. 

Programs for California, 
Massachusetts, and New Yoric 
state taxes are planned but were 
not ready in lime for this re- 
view. 

List Price: Ask Dan About Your 
T'u.rcj:, $89.95. Requires: 51 2K 
RAM. DOS2.0or later. Not copy 
pmiecied. Legal Knowledge 
Systems Inc.. P.O. Box 695. 
DrexelHill.PA 19026;(2I5)789- 
3679. 


CIRCLE 685 ON READER SERVICE CARO 


J. K. Lasser’s 
Your Income Tax 

Off to a fast Start last year, J. K. 
Lassers Your Income Tax gets a 
big boost from being packaged 
with the time-tested paperback. 
J. K. Lasser's Your Income 
Tax. an over-300-page guide 
that has been the do-it-your- 
selfer’s tax bibic for more than 
50 years. 

The $69.95 program opens 


with a screen for filling in data 
such as name, social security, 
and marital status. Next, it a.sks if 
you know what forms to file or if 
you'd like to take a short inter- 
view to find out. On the basis of 
the interview, a list of the forms 
and schedules you will need 
comes up. If further study reveals 
that you rtecd morc forms, it’s 
ca.sy to chxxise them later.' 

The program then lakes you 
to the pull-down menus, where 
you select the forms to fill out. 
If you like starting with the 
Form 1040, the program ac- 
cepts information until you get 
to a ceil where the number 
should be derived from a sup- 
porting form or schedule. Plug 
numbers and overrides are not 
fair play here. The program di- 
rects you to fill out the appropri- 
ate suppHirting form before go- 
ing any further on the 1040. 

The Lasser tax software 
benefits from its ability lo key 
its on-line instructions lo the J. 
K. Lasser's Your Income Tax 
guide. When you press FI lo 
bring up the instructions for a 
particular line, the window 
gives a summary sentence or 
two, then directs you lo the 
paragraph number in the com- 
panion book where that topic is 
treated at much greater length. 

Lasser can import figures 
from Intuit's financial record- 
keeping program. Quicken. The 
fastest way to do this is to put 
the cursor on a line of the tax 
form where you want the Quick- 



ax-Preparation Programs: 
Finding the Forms 
and Schedules You'll Need 


Forms Schedules 

Andrew Tobias' 
TaxCut 

1040.2106.2119.2210, A. B. C. D, 

2441 , 3468, 3800. 3903, E, F, SE 

4562, 4797, 4868, 4952, 

6251,8582. 8598,8615 

Ask Dan About 
Your Taxes 

1040. WOES. 2106. 2119. A. B. C. D. 
2210.2441.3903.4562. E. F. R, SE 

4684. 4797. 4972. 6251. 

6252, 8582. 8598. 8606. 

8615 

J.K. Lasser’s 
Your Income Tax 

1040. WOES. 2106. 2119, A. B. C. D. 

221 0. 2441 . 3468. 3800. E. F. R. SE 

3903. 4137.4255. 4562. 

4684. 4797. 4868. 4952. 

4972. 5329. 6251 . 6252, 

8582. 8598. 8606 

TurboTax 

1040. 1040A. 1040ES. 2106.A. B. C. D. 
2119.2210.2441.3800. E. F. R. SE 

3903. 4255. 4562. 4684. 

4797. 4952. 4972. 6251. 

6252, 8582. 8606. 8615 
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Bt# MWEHrea PBOOUCT PWE# 

ACCOUMTINQ SOFTWABE 

* DACSoltware OACEasy 70 

* Inturt Software Quicken 47 

263 Macoiatnc. Accounting Software 68-69 

395 PC Exchange Accounting Software 300 

358 Peachtree Software Double Bonus Bundle 305 

747 TlB.Inc. SolomonSAccountingSoftware.... 328 

730 TLB.Irw. Profit Wise 308 


DATABASE MANAOERS 

519 AshtonTate DtoW 135.137.139 

377 Borland International Paradox 57 

494 Buttonware PC RIe: DB 311 

112 Fox Software Inc. MacDatabase 64 

244 Information Builders Dbase Management Software 84 

488 Nwtucket Corp. Clipper 141 

* Oracle Database Management Software 9 

327 Revelation Technologies Database Package 289 


FIMANCIAL PLAHNIMO SOFTWABE 

391 Meca Rnanctal Software 377 


IMFOmATIOM MANAOERS 

354 Jensen^Jones. Inc. Currents 242 

• Lotus Agenda 174-175 


LAMQUAOES 

380 Hammerly Computer Services Pro Bas, Pro Bas Tool Kit 314 

280 Lasergolnc. GoScript 230 

• Microsoft QuickC 2.0 317 

* Microsoft Quick Basic 4.5 315 


OPEBATIMO SYSTEMSTOVIROWBiEMTS 

‘ Microsoft Windows 28&^ C2-1 

192 Quantum Software Systems QNX 103 

334 SoftLogic Solutions Software Carousel 49 

393 The Software Unk, Inc. PC-Mos 106-107 


PWOOBAM BEVELOPEBS/OEMERATOBS 

380 Hammerly Computer Services Pro Bas. Pro Screen 314 


PROJECT MANAOEMEMT 

201 Haventtee Software Project Managenrent Software 318 

489 Micro Planning International Micro Planner 83 

* Scftor Corporation Project Management Software 14 

249 ^enantec Timeline 26 


STATISTICAL SOFTWABE 

154 MathSoftInc. MathCAO 144 


UTIUTIES 

386 Application Techniques PizazzPlus 217 

140 Bloc Development PopDrop 66 

369 Golden Bow Systems V-Opt 4 

380 Hammerly Computer Services Pro Bas. Pro Screen 314 

280 LaserGoInc. GoScrip 230 

107 LaserTools Corp. Trading Post 245 

302 Peter Norton Computing Utiirty 260-261 

* Quaid Software LTD Copywrite 310 

290 Rose Bectronics Master Link 62 

334 SoftLogic Solutions Software Carousel 49 

312 White Crane Systems Brooklyn Bridge 26 


WOBP PBOCESSIHG SOFTWARE/ AIDS 

142 Applause Software Perfect Addition 126 

280 LaserGoInc. GoScript 230 

107 LaserTools Corp. Trading Post 245 

131 Samna Word Processing 12-13 

240 Systems Compatibility Word Processing Conversion 21 

518 XYQuest XYWrile III Plus Ill 


CAD/CAM 

475 American Small Business CAD Software 160 

265 Intergraph Corporation CADO Micro-Station PC 93 


SPBEADSMEETTTEMPLATES 

137 Borland Intematiortal Quattro 55 

* DACSoftware Lucid-30 67 

282 PersoniesCorp LookandUnk 159 


Bt* * aDVEBTOEB PBOOUCT PA6E# 

DESK TOP PUBLISHIMO 

522 Digits Products Print Director 189 

280 LaserGoInc. GoScript 230 

107 LaserTools Corp. Trading Post 245 

299 SVV^ International. LTD Glyphix 37 


DATA ENTRY SOFTWABE 

174 Pormvroa Corp. Formworx 29 


TAX SOFTWARE 

343 ChipSoft Turbo Tax 280 


ENTERTAINMENT SOFTWARE 

203 Wesson International Tracon 78 


FOBMDESIQNERS 

251 Form Maker Software Inc. Form Making Software 202 

174 Formworx Corp. Fomiwofx 29 

257 Indigo Software LTD Electronic Forms 269 


COMPATIBLE KEYBOARD 

515 Welts American Compu Star 17 


BACKUP SOFTWARE 

485 WesBake Data Corp PC-Fullback 306 


DISK BACKUP A TAPE DRIVES 

527 Archive Tape Drives 203 

286 Fifth Generation Fast Back Plus 153 

197 Manzana Microsystems External Disk Drives 172 

384 Tecmar Inc Mass Storage 79 

266 Tussey Computer Products Mailorder 22-25 


HARDDISKS 

351 Hard Drives International Hard Drives 299 

* Plus Development Plus Passport 274-275 


COMPUTERS/COMPATIBLES 

270 Altec Technology Corp. PC Compatibles 80 

335 American Mitac IBM Compatibles 169 

111 Arche Technologies Arche Rival 286-1 6 151 

509 Austin Computers Compatibles 32 

275 Bentley Computers Com^bles 228 

481 Bull D^ Computer Products Computer/Accessories 60-61 

294 Compu Add Compatibles 194-198 

163 Computer Products United PC Compatibles 2-3 

* Dataworfd PC Compatibles 167 

536 Dell Computer Corporation Dell Computers C3-C6 

277 DMS Computers PC's 58 

216 Everex Systems, Inc Everex Computers 30-31 

305 Innovative Technology Compatibles 326 

382 Intelligent Microsystems Com^bles 270 

* Northgate Computer Systems Compatibles 310-321 

208 Pan United Corporation PC Clones 87 

303«)8 PC Brand Compatibles 290-291 

309/304 PC Brand Compatibles 292-293 

311/310 PC Brand Compatibles 294-295 

372 PC Designs Compatibles - 325 

289 Tandy/Radio Shack Compatibles 122-123 

259 The Laser Connection Computers 5 

268 Tussey Computer Products Mai Order 22-25 

537 Warg Micro Systems Microcomputer 112-115 

515 Wells American Compu Star 17 

721 Zeos International Compatibles 240-241 


INPUT DEVICES 

214 Key Tronic KB101 Keyboard 125 

133 Logitech Logitech Mouse 164-165 

* Northgate Computer Systems Keyboards 281 

723 Zeos International ZeK/RS Keyboard 239 


PROORAMMERS TOOLS UTILITIES 

298 Glenco Engineering Programmers Tools 204 

301 PC Exchange Programmers Tools Utilities 327 

467 Software Masters The Visible Computer 192 


ADD^ BOARDS 

135 CompletePC The Complete FAX/9600 39 

324 Diversified Technologies 366AAemalive 126 

* Intel Intel Inboard 232-233 

517 Intel Intel Inboard 234-235 


contimtes 


PC MAGAZINE ■ FEBRUARY2 8. 1989 
3T9 












After Hours 



A>k, Dan Abi)Ut Your Taxes Jeiaili the fine ptuni.f of usmg the house for rental or 
business purposes. 


Andrew Tobias 

(coMiniud) 

that the program makes. 

Using TaxCul, you can pre- 
pare a complete and complex re- 
turn as long as it's within the 
program's 23 forms and sched- 
ules. The program walks you 
gently through the process — if 
you want a bit of advice, the Esc 
key pops up a window with a 
few words of wisdom. If the go- 
ing gets rough, you are remind- 
ed to consult a tax accountant or 
government publication for in- 
tricate problems. 

The program screens are ar- 
ranged in a simple, clean for- 
mat. Most screens are limited to 
six (or fewer) questions or in- 
structions. Replicas of Revenue 
Service forms have been ban- 
ished. There is a conscious ef- 


fort to avoid “taxspeak.” 

For the intelligent layman 
who does not want to be 
dragged through the arcane 
reaches of technical tax details, 
TaxCut'% clean screen neatly 
avoids that miasma. On the oth- 
er hand, I find it a bit like flying 
blind: TaxCut may not alert you 
to the implications of your en- 
tries in the same way as a pro- 
gram that puts all the calcula- 
tions in front of you instantly or 
at the press of the PgDn key. 
{TaxCut will display the results 
when you choose the Print to 
Screen option, giving you a 
chance to go back and make 
changes before the Final print- 
out, but this procedure involves 
a few time-consuming steps.) 
And if you meet with unexpect- 
ed results when you’ve com- 
pleted the job, not having your 


calculations before you makes it 
more difficult to retrace your 
steps to the point where the pro- 
gram's use of your answer took 
an unexpected turn. 

The compact on-screen cal- 
culator that Ctrl-N invokes con- 
sists of two cells in the lower- 
left-hand comer. It works fine 
with and * as its func- 

tions, while leaving a clear view 
of the rest of the screen. 

Part of TaxCut'?, grand plan 
is to allow users to import data 
from the Managing Your Money 
program. The company said 
that this will be possible if you 
buy or upgrade to the new 5.0 
version of Afamig/ng Your Mon- 
ey. which should be on the mar- 
ket by the time you read this. 

The results of a return can be 
previewed through the Print 
menu before printing. As with 
all the programs to be reviewed, 
the printouts of the supporting 
schedules can be filed. The 
company said that TaxCut's 
1040 is acceptable for filing if 
done on a dot matrix printer, but 
that part of the program was not 
available to test at the time of 
the review. The laser printout 
will need to be transcribed to an 
official Form 1040 manually. 
List Price: Andrew Tobias' 

TaxCul. $79.95. Requires: 256K 
RAM, DOS 2.0 or later. Not copy 
protected. MECA Ventures Inc., 
355 Riverside Avc., Westport. CT 
06880; (203) 226-2400. 

CIRCLE 666 ON READER SERVICE CARD 


Ask Dan 

About Your Taxes 

The unique feature of Legal 
Knowledge Systems’ Ask Dan 
About Your Taxes is its expert- 
system approach to answering 
many of the sticky questions 
that come up in the course of 
filling out a tax return. While an 
increasing number of tax-return 
programs offer some degree of 
on-line instructions. Ask Dan's 
interactive technique goes be- 
yond a static recitation of rules 
and uses a series of branching 
questions to arrive at a response 
tailored to your particular situa- 
tion. 

Now in its second year, the 
$89.95 program has a host of 
other features and a sleek opera- 
tion and feel that put it in the top 
ranks of personal tax programs. 
Start by selecting the Checklist 
from the Big Picture menu; here 
you’ll answer over 70 questions 
to find out which forms you’ll 
need to fill out. As you fill out 
the lax forms, the bottom lines 
of the screen show the available 
submenus that can be invoked 
with the Slash key. You don’t 
have to press any keys to add up 
the tax forms: on my 8028^ 
based IBM compatible, totals 
appeared instantaneously after 
each number was entered. 

Press the FI key once to list 
the features behind the other 
function keys, such as a scratch 
pad for recording lists too long 
for a lax form or an on-screen 


Preparation IS More Than Half the Game 

Recently the IRS confessed that if you’re a taxpayer filing a 
Form 1 040 with a few schedules , it takes an average of 8 hours of 
hunting, gathering, and winnowing before you’re ready to do the 
forms. Shoehoming the right numbers into the right boxes on the 
Form 1040 and its supporting schedules will take several more 
hours. Even seasoned veterans still wonder; What's the best way 
to prepare for this “taxing” experience? 

First, collect all the official forms showing income received, 
expenses incurred, and taxes withheld. Then collect your own 
records, such as check stubs, bank statements, broker’s confir- 
mations, the books of accounts of your sole proprietorship, and 
those year-end analyses some credit card companies produce to 
help customers figure out where it all went and if any of it is de- 
ductible. 

Second, decide what forms you need. Most of the tax pro- 
grams we’re reviewing have a preliminary interview or checklist 
to alert you to those forms that may apply to your situation. 

Third, sort it out. Take care to distinguish income items from 
expense items. Many people both receive interest income and 
pay out interest expense. Make sure to group the income and ex- 
penses that go together on separate schedules. 

Form 1040 serves as the summary of the details found in the 
other forms and schedules. For the most part, after keying in 
your basic identifying data and filing status, the tax programs 
work best if you do the supporting schedules first and let the pro- 
gram carry the results over to the 1040. 

Finally, tackle your state return after you’ve finished the fed- 
eral one. Most states base a!) or some calculations on the results 
that appear on your federal return. 

You can avoid some (but not all) of this tedium if you have 
fed carefully labeled items into a financial management program 
all year. Some of the tax packages reviewed here import data di- 
rectly from such programs. — Laura Lou Meadows 
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RS# APVEHretB PRODUCT PAfiC# 


197 Manzana Microsystems External Disk Drives 172 

514 Monolithic Syst^ JustRam 250 

127 Video-7 V-RotVGA 254 

SCAHMElWDIQITIZgRS 

247 Data Copy Data Copy Model 730GS 72 

PRINTERS 

242 AlpsAmerica LaserPrinters 142* *143 

• Epson Epson Printers 156*157 

280 Lasergolnc. GoScript 230 

224 Mannesman Tally Universal Publishing System 312 

235 Okklata Printer 224 

746/361 OumeCofp. Laser Printer 100 

340 Wespercorp Printer Sharing Device 117 

PRINTER RIBBONS 

344 National Computer Ribbons Computer Ribbons 334 

PRINTER ACCESSORIES 

477 Applied Creative Technology SystemizerPtus 63 

522 Digital Products Print Director 189 

107 LasertoolsCo^. Trading Post 245 

290 Rose Bectronics Master Switch 82 

290 Rose Bectronics MasterNet 82 

290 Rose Electronics Master Link 82 

340 Wespercofps Printer Sharing Device 117 

PORTABLE/LAP COMPUTERS 

195 Intelligence Technology Corp. Cellular Laptop Computer 10-11 

FILM RECORDERS 

541 Polaroid Presentation Products 226*227 

PISPLAYS/MONITORSTERMINALS 

332 Matrix instruments Inc Film Recorder 219 

153 NEC Home Electronics Inc. Monitors 246*249 

541 Polaroid Presentation Products 226-227 

177 Princeton Publishing Monitor 231 

GRAPHICS SOFTWARE 

174 Formwonr Corp. Formwonc 29 

380 H^mertyCornputer Services ProBAS 314 

380 Hammerty Computer Services Pro Bas Telecom Tool Kit 314 

• Lotus Freelance Plus 3.0 74*75 

I Micfografx Graphics Software 20 

PtOTTERS/CHARTINQ DEVICES 

373 Mutoh America Inc. Plotters 307 

VIDEO QRAPHICS/BOARDS 

332 Matrix Instmments Inc. Fikn Recorder 219 

268 Tussey Computer Products Mail Order 22-25 

COMMUNICATIONS SOFTWARE 

198 Core international Total Back Up Solutions 205 

278 CrossialkWA Rzlan 76 

504 Data Storm Technologies Inc. Pro Comm 140 

380 Hammerty Computer Services Pro Bas Telecom Tool Kit 314 

228 Meridian Technology Carbon Copy Plus 259 

290 Rose Bectronics MasterNet 82 

478 SofOdone Communication Softvrare 171 

312 White Crane Sy^ems Brooklyn Bridge 26 

287 Xpedite Systetns Communications Software 287 

LOCAL AREA NETWORKING 

168 Alloy Computer Products 38G/Muitrware 324 

281 American Power Conversion UPS 176 

722 CCiMaH.Inc. CC;Mail 192 

278 Crosstalk/DCA Remote 76 

116 Oatapoint OataLan 262 

146 Gateway Communications Lan Gateway 193 

262 Main Lan Main Lan 132*133 

147 Netline ManyUrrk 168 

737 Proteonlnc. PronetIO 181 

290 Rose Electronics MasterNet 62 

290 Rose Electronics Master Switch 62 

393 The Software Unk. Inc PC-Mos 106-107 

• Tops Tops Connectivity 183 

215 WordPerfect Corporation WordPerfect Ofto 322 

MICRO-MAINFRAME UNKS 

124 Attachmate Micro Mainframe Conrwctivity 184 

146 Gateway Communications LanGatew^ 193 

MODEMS 

136 Hayes Microcomputer Products Modem 173 

733 Natural Microsystems Watson 302 


US# Apvarisa product pabe* 

268 Tussey Computer Products Malt Order 22*25 


MULTIUSER SYSTEMS 

522 Digital Products Print Dtrector 189 


DISKETTES 

356 BASFCorp. 3.5” Micro Diskette 105 

260 Verbatim Diskettes 42 


POVfER PROTECTION 

281 American Power Conversion UPS 176 

532 Microsync Computer Products Boomering 304 


SECURITY 

258 Rainbow Technologies Software Sentinnel 296 


PC ACCESSORIES 

204 Avery PrinterLabeis 206 

472 Curtis Manufacturing PC Accessories 99 

341 Edtron Corporation PC Accessories 316 

347 Merritt Computer Products Safeskin 86 


TRAINING SEMINARS 

• Microsoft Micfosoft Unlveral^ 273 


RETAIL/DISTRIBUTORS 

222 SEFCO Toshiba Products 288 


MAILORDER 

254 47 Street Computers Mailorder 44-45 

106 707 Computer Whoiesalers Mailorder 346 

141 American Semiconductor MailOroter 348 

336 Arlington Computer Products Mailorder 336-337 

* Bay Express Mail Order 349 

275 Bwtiey Computers Mailorder 228 

125 BoffinUmited Mailorder 92 

481 BuH Dog Computer Products Computer/Accessories 60*61 

294 CompuAdd Mail Order 194-196 

205 Compuciassics Mailorder 53 

109 Computer Discount Warehouse Mailorder 345 

183 Computer Mailorder MaHOrder 186*187 

196 Computer Oasis MaMOrder 347 

520 Electronic Wholesale House Mail Order 349 

352 FASTMICRO Mtf Order 341 

266 Gentech MaMOrder 163 

351 Hard Drives International Hard Drives 299 

382 Intelligent Mioosystems MaMOrder 270 

346 Jameco Bectronics Mailorder 343 

387 MHI Warehouse. Inc. Mail Order 342 

• MICROBEST Mailorder 344 

252 Montezuma Micro Mail Order 335 

344 National Computer Ribbons Computer Ribbons 334 

* PC Connection Mailorder 210*215 

145 PCSIg Shareware 16 

295 RP Systems Mailorder 338 

184 Shamrock Mailorder 340 

• Softline Mailorder 18-19 

390 SpieM Computer Systems Mailorder SO 

20&123 Teiemart Mail Order 88-91 

353 The New P.C. Network MaMOrder 339 

266 Tussey Computer Products MaMOrder 22*25 

105 USAHex MaMOrder 332-333 

1 71 Warehouse Data Products Mail Order 265-267 

721/723 Zeos International Mailorder 2^241 


ON UNE DATABASES 

226 CompuServe Informaion Service 0i>*LJne Service D*Base 207 


DIRECT MARKETING CONNECTION 

106 707 Computer Wholesalers Mailorder 346 

141 Amcncan Semiconductor Mailorder 348 

336 Arlington Computer Products Mailorder 336*^7 

• Bay ^ress Mail Order 349 

109 Computer Discount Warehouse Mailorder 3^ 

196 Computer Oasis Mailorder 347 

520 Electrofvc Wholesale House Mail Order 349 

352 FASTMICRO Mailorder 341 

346 Jameco Electronics Mail Order 343 

387 MHI Warehouse, Inc. Mail Order 342 

MICROBEST Mailorder 344 

252 Montezuma Micro Mailorder 335 

344 National Computer Ribbons Mailorder 334 

295 RP Systems Mailorder 3^ 

184 Shamrock Mailorder 340 

353 The New P.C. Network Mail Order 339 

105 USAFlex Mailorder 332-333 
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Countdown to April 15: Four 
Personal Tax-Preparation Programs 
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BY LAURA LOU MBADOWS 

It is a rainy weekend in Novem- 
ber. and I am awash in betas. 
Belas, for me. are not the sec- 
ond-class citizens of Aldous 
Huxley's Brave New World 
(who were not as gtKxl as the Al- 
phas. but grateful to be better 
than the Gammas, who did the 
menial work). Rather, they are 
the creations of the tax-return 
software publishers — programs 
that have been sent out before 
their time. 

Using beta versions means 
that not all of the programs' fea- 
tures were in well-oiled work- 
ing order during the review peri- 
od. The rea.sons? Namely, a 
late-breaking Tax and Miscella- 
neous Revenue Act of 1988. 
which Congress passed at the 


AFTER HOURS 
INDEX 


Andrew Tobia.s’ TaxC'ut 
A clean and simple 
approach to taxes, from the 
author of Andrew Tobias' 
Manacling Your Money 
Ask Dan About Your 
Taxes 

An expert-system approach 
to answering sticky lax 
questions 

J. K. Lasser's Your 
Income Tax 

Includes a paperback copy 
of7.A'. Lasser's Your 
Income Tax, the do-it- 
yourselfer's lax bible 
TurboTax 

A fast, cla.ssy. and compre- 
hensive lax program 


end of last October, plus the 3- 
month lead time of a magazine 
eager to bring you the news be- 
fore your tax returns are due in 
the mail. 

But even in their beta states, 
the nine lax-preparation pro- 
grams reviewed here and in the 
following issue show the happy 
results of competition in a free 
market. Not only do features 
proliferate but. astonishing to 
say. getting the programs up 
and running is sm<M)lher than 
ever. Tax programs are picking 
up protocols and conventions 
familiar from the world of word 
processors and spreadsheets. 
Pull-down lists and pop-up 
menus abound, I won't say this 
makes the lax programs easy to 
learn — ^just easier than before. 

In this issue, we Unik at four 
personal lax packages: Andrew 
Tobias' TaxCut. Ask Dan About 
YourTaxes. J . K. Lasser's Ytmr 
income Tax. and TurboTax. In 
the next issue, we'll follow up 
with an additional five packages 
designed to make dealing with 
the IRvS less painful. 

The most noticeable new 
feature in this year's batch of tax 
packages is the addition of more 
on-line instructions about tax 
rules. Often the help is context- 
sensitive and taken word for 
word from official government 
sources. You could get the same 
information by reading J. K. 
luisser's Yttur Income Tax or 
.some snappy government tome, 
but life is so much simpler if you 
don't have to plow through an 
index trying to guess whether 
the tax-writing wizards of 
Washington placed your answer 
under D for Deductible. E for 
Expense. N for Not a chance or 


T for Tough cookies. 

Another welcome develop- 
ment: more programs now have 
the ability to print a Form 1040 
that is valid for filing with the 
IR.S. The IRS always rejects im- 
itation Forms 1040 that merely 
type out the captions and tax- 
payer information, insisting that 
it has stipulated characteristics 
that few but laser printers with 
tax fonts can generate. (In the 
next issue we’ll review two tax 
font cartridges for laser print- 
ers.) Last year, a number of tax- 
return programs came up with 
dot matrix 1040s that passed 
muster. This year, more pro- 
grams include this feature, and 
several can replicate an accept- 
able Form 1040 on laser print- 
ers: .some can do so even with- 
out a special font cartridge. 

This year more lax programs 
are geared to import data from 
other sources, such as a finan- 
cial planning program that 
you've been feeding carefully 
labeled items all year long or the 
spreadsheet where you've cal- 
culated the bottom line for your 
investments. 

Only a few years ago. after 
reviewing a handful of tax-rc- 
(um packages. I was grousing in 
the.se pages (see "Tackling the 
Tax Problem: Information Or- 
ganization." PC Magazine. 
April 2. I98.S) that "the IRS 


may be the only outfit in the 
country with enough resources 
to do the job right. " But since 
then, private industry has honed 
its skills and in many instances 
has developed software pack- 
ages that do a thoroughly re- 
spectable job of producing tax 
returns. 

Andrew Tobias’ TaxCut 

"Unlike Betty Crocker. 1 do. at 
least, exist." says Andrew To- 
bias. author of the popular An- 
drew Tobias' Managing Your 
Money financial program. An 
urbane and witty fellow in the 
flesh, his writings spice up any- 
one's 5-ftK)l shelf of business 
books. Now. Tobias's deft style 
enlightens the screens and man- 
ual of Andrew Tobias' TaxCut. 
which is based on the now-de- 
funct PC/TaxCul . MECA 
(which publishes the Andrew 
Tobias software titles) UH)k over 
the PCITa.xCut software from 
Best Programs. 

Not that Tobias claims to be 
a tax specialist, but he does have 
Price Waterhouse, the behe- 
moth accounting firm, on re- 
tainer to keep an eye on the tax 
aspects of this year's edition of 
the $79.95 TaxCut. With such 
expertise around. MECA feels 
comfortable guaranteeing users 
that it will pay any IRS penalty 
caused by a calculation error 
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